Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



^ ■' - ' * 



HarperU Stereotype Edition* 



THB 



SACRED HISTORY 



OP 



THE WORLD, 



A8 DISPLAYED IN 

THE CREATION AND SUBSEQUENT 
EVENTS TO THE DELUGE. 



ATTEMPTED TO BB 

PHILOSOPHICALLY CONSIDERED, IN A 
SERIES OF LETTERS TO A SON. 



BT SHARON TURNER, F. 8. A. & R. A. S. L., 

Aathor of " The Holorjr of EncUnd," ^ The Bittoiy of the Ao(lo.SuBaDi," kc > 



NEW-YORK : 
PRINTED AND PUBLISHED BY J.' ft J. HARPER, 

MO. 82 CLtrr-tTRBBT. 

AMD SOLD BY THE PRINCIPAL B00K8SLLBB8 THROUOHOUT 

THE UNITED STATES. 



'J - 



1832. 



PREFACE. 



Forty years ago the author felt the want of a book 
like that which is now offered to the public in the 
following pages. At that period of his life he wished 
a selected and concentrated view of such facts and 
reasonings on the creation, intellectusd design, and 
divine economy of the world we inhabit, as would 
correspond with the other knowledge he was acquir- 
ing ; and which at the same time should be so con- 
ceived and shaped as to suit the modem topics and 
style of thought and reasoning, in which the philo- 
sophical subjects that interested him were beginning 
to be presented. Finding none at that time so col- 
lected and represented as to satisfy his young cu- 
riosity, or sufficiently adapted to meet the ideas and 
difficulties that were arising around him, he was 
obliged to make such outlines of this great subject, 
for his own information, as occasional studies and 
opportunities enabled him to form. Amid these 
sketches for his private use, a latent desire insensibly 
occurred to attempt at some part of his life to supply, 
for the service of others who should participate in 
these sentiments, what he found to be necessary for 
his own satisfaction. Gradually this wish increased 
into a more determuiing purpose, and has, as other 
motives concurred, produced tne resolution in his ma- 
ture age of endeavouring, for the benefit of younger 
minds who may reason and feel as he did, to arrange 



and complete those contRmplalions and plicnomena 
of the esisting system of nature which have been so 
advantageoua to the process of his owu mind, ttnd 
BO largely contributory lo his personal happiness. It 
ia a great gratification to think and read on these 
subjecta. What has given more pleasure, to those 
who cultivate them on right principles, than Dr. Pa- 
ley's intelligent worli on Natural Theology! The 
authorcannot forget the enjoyment whichherecei Ted 
&Dm it on its first perusal. 

To exliibit the Diviae Mind in connexion with the 
production and preservation, and with the laws and 
agencies of visible nature — mid lo lead tlie youthful 
inquirer to perceive the clear and universal distinc- 
tion which prevails between tlie material and the 
immaterial substances in our world, both in their 
phenomena and in their principles, are important 
objects in the following Letters. The views which 
Nature tlius unfolds harmonize with those which 
Revelation suggests, and seem to represent the true 
foundation of the sacred history of our globe. 

If sufficient strength and omiorttinity should still 
accompany his remainlnf^ life, the author desires to 
pursue this important subject in that series of events 
and operations which, after the renewal of mankind, 
became more immediately connected with their econ- 
omy, condition, politics, and destinies, under the pres- 
ent laws and stale of their existence. It is among 
these we mtist act, and by their influences are prin- 
cipally formed ; but all these are obeying a constant 
though invisible sovereignly, which is continually 
producing, amid every counle taction, a steady but 
gradual progression and raelioralion. Few question, 
now, this result, though some may differ as lo tlw 
cause. The operating cause will, however, become 
more manifest to our judgment if we take the sacred 
history of the world into our philosophical consi4.ii 
eration. As Nature will never be properly undej>' 
stoiK), if its creation by the Deity be excluded froi ' 
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the thought, neither will human history appear a 
rational or connected system, nor be found in har- 
mony with the science which characterizes the 
laws of the material universe, if the sacred history 
which has accompanied our earthly subsistence be 
omitted in our contemplation. It is this which gives 

gurpose, order, causation, process, intelligence, and 
enevolence to the other. At least, the present au- 
thor never understood or duly appreciated the ancient 
history of mankind until he viewed it with this asso- 
ciation, and had traced such of their mutual relations 
as he was enabled to discern. * New light and intel- 
ligibility then spread over the whole, and made that 
a pleasing and useful study which had been before a 
dissatisfying and barren one. 

It is the great mistake of many eminent philoso- 
phers on the Continent, that they systematically ex- 
clude the Deity from all their reasonings on the 
formations and principles of things ; and strive in 
vain to account for them rationally without Him. No 
failure seems to lead them to suppose that they are 
wandering in a bewildering darkness, from which 
they will never extricate themselves or their subject. 
By this purposed omission they impede the progress 
01 huihan science, by depriving it of the benefit which 
would accrue from their active minds, if these were 
wisely directed into the actual path of truth and 
light. Turning out of this, they give us, in their 
most elaborate efforts to supersede it, nothing but a 
succession of butterfly fancies, which amuse for a 
moment, and then expire and are forgotten. We 
have plenty of vague assertions and individual chi- 
meras, but no deductions or suppositions that ad- 
vance our knowledge or satisfy our judgment, or that 
last beyond the meteors of the day. This defect is 
continually spoiling many of the most valuable minds 
ui other countries, and deprives them of that durable 
reputation which is yet their dearest hope ; and 
whidi their researches and talents would otherwise 

AS 



hr more certainly obtain, hothing tends more to 
consign a wriier lo oblivion, or to that future depre- 
ciation wluch is worse than to be forgotten, thaa to 
depart from tbe grand truth of Natiue, and to set 19 
idols and fallacies instead. No one patrontees an- 
other's fantasies, however fondly be may cherish his 
own ; and thus, if that fame which ia attended b]) tbe 
esteem and blessings of posterity be our coveted de- 
light, it will never be attained in philosophy if we 
desert its eternal and fundamental veritieB. A steady 
adherence to these will most surely procure both per- 
sonal immortality and national superiority. 

if the British empire keep its reasoning mind firmly 
attached to the great Newtonian principle of the Di- 
vine causation of all things, ita men of science win 
always be in the foremost ranks of intellect, honour, 
and celebrity. 

To have any solicitude about criticism on the 
present publication would be absurd and uulieuomine 
on such a subject. Not a line has been written wita 
any reference to human reputation: and if that had 
presented itself as the actuating motive to its com- 
posilioD, not a line ought to have been written on 
the themes of this work for the purpose of obtaining 
it But it in the duty of every author, in all his put 
licattons, to execute every part with hia best care 



cations. This duty has not been neglected ii .._ 
ensuing pages. In these it has been a constant en- 
deavour to collect authenticated facts — to stale them 
fairly — to reason correctly about them — to espreaa 
the natural feelings which have arisen as they were 
contemplated — and to make the general composition 
perspicuous, readable, and, if possible, not uninter- 
esting. Tlie first wish was to be serviceable to those 
in whose welfare the author is more immediately 
concerned. The larger hope has been added to this, 
that what should QTeatually be useAil to tttem might 
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not be unacceptable to others. We have all arisen 
to sentient being in the mighty system of which we 
are a part. Progression and happiness are desired 
and pursued, and are attainable by all. The varying 
ocean of human life is the present scene, in whieh 
these are to be acquired, so long as we remain in it. 
Here also we are to fit and prepare ourselves for 
securing the continuation of these blessings in the 
unknown regions of ethereal space into which we 
are aU passing. The Lord of this world is the Sove- 
reign of every other; and this consideration makes 
it important to us to gain the fullest knowledge of 
his mind, ideas, and feelings, that we can obtain 
from his creations around us, and from all the 
sources through which he has communicated them 
to us. If the following work shall, in its present 
essay or future progress, assist any to form right 
conceptions and exhilarating hopes of this stupendous 
Being — so awful, yet so good — so invisible, and yet 
so manifest, — and of his moral arrangements and 
conduct of human affairs, and of his ulterior destina- 
tion of his improveable creatures — the main object 
of its author will be fully and pleasingly accom- 
plished. 

Winchmore-Hill, Middlesex, > 
I6th Februaiy, 1832. ( 
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LETTER L 

» tk* Creatun qf the Earth—Light— The Attnotphirtt and the Sep^ 

ration of Land and Sea. 

My deab Boy,' 
III this aspiring age no mind seems disposed to rest 
ontented with either ancient opinions or ancient institu* 
ons ; at'least not without snhjecting hoth to examinations 
nd criticisms which oftener unsettle and disturb than bene- 
t and satisfy. But every period has its own character of 
Btion and thought ; and the present is distinguished by a 
lore than ordinary sensibility of existing errors and imper- 
wtions, and by a difiusing desire to avoid or correct them. 
*his tendency has spread, or is spreading, into every topic 
rhich has interested or agitated human nature. All sub- 
sets have been exposed to much skepticism, and to rigid 
iquiry. The mind has become unusually restless in ex- 
loring the causes and reasons of all things ; and expects 
nd exacts, that when it is required to believe, it should 
EYe full elucidations of the grounds and principles on which 
• assent is required, in addition to the knowledge or evi- 
ence of the facts or things themselves. Every department 
f the natural sciences has been subjected to this scrutiny, 
nd has been benefited by such ri^id investieations. The 
nown is expected to be accounted for ; and if it cannot be 
itionally explained, it is depreciated and discredited, even 
^here it cannot be di^pioved, and ought not to be denied^ 
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When the spirit of fair inquiry acts to this excess, we can- 
not but lament its unreasonable perversion. 

If such has been our experience as to the laws and phe- 
nomena of physical nature, we cannot be surprised that the 
same exploring or criticising spirit has been unhesitatingly 
directed to whatever is invisible, supernatural, or beyond 
the daily course and material order of things. The indi- 
vidual mind of every one can only act according to what it 
is, or has made itself, or been led to be ; and if it has be- 
come habitually dissatisfied or discursive, it will be so in aU 
things. As soon as disquisition takes the place of acquies- 
cence, and we prefer to inquire rather than to venerate, the 
thoughts will not be restrained from doubt or discussion, 
even where we ought to pause, to submit, and to believe. 
No want of adequate knowledge, no state of ignorance will 
produce these deferent qualities, so useful, so necessary to 
us all ; but on the contrary, appear universally to increase 
the appetite for objection and mistrust. It is often because 
we do not sufficiently know our subject of discussion, that 
we most keenly dispute about it. Numerous difficulties 
always arise to an active mind on every point on which its 
information is slender. It is ignorant of its ignorance undl 
it gets larger knowledge. The superficial are commonly 
the most pugnacious ; and we must be superficial before we 
can be well mformed. Thus in the best intentioned minds 
doubt and objection, controversy and disbelief, cannot but 
precede knowledge, judgment, right opinions, and a satis- 
fied conviction, in an age which makes intellectual subjects 
the topics of its conversation, its studies, or its business. 

Among the great themes of human thought, this inquii^ 
ing spirit has for some time applied itself to the grandest of 
all — belioion; and with no very favourable result, in a 
large portion of mankind. So much superstition and 
worldly policy had been mingled with this most deeply in- 
teresting of all mental inquiries, that earnest desires have 
arisen to expunge it altogether firom the human mind ; ani' 
therefore it has been attacked from all quarters, and h 
every means of intellectual assault. Many also, by the f 
use of enlarging judgment, have felt difficulties, whic 
without producing in them the hostile feelings of decid 
enemies, have led them to suspend their assent, and to se 
for the elucidations that would remove their hesitation. 
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genaoas youths, who are fond of study, usually fall into 
this state of mind. I have experienced it in myself; I see 
it in those around me, and in all countries ; and I have no 
doubt, with your habit of mental application, that it will 
more or less arise in you. Religion will be a prominent 
portion of your education and pursuits : what all feel, who 
examine it with growing thought and knowledge, will occur 
to you ; and the perception of this, as to yourself, and as to 
many whom I highly esteem, and as to others whom I 
should wish, as far as I am able, to assist and benefit, has 
induced me to attempt the present composition. 

My purpose in these letters will be to review the sacred 
histoiy of the world from the creation to the deluge, as it 
l&as been narrated to us in the most ancient history and book 
now existing ; and which has been universally venerated in 
the Christian worid for its truth and origin, from the com* 
mencement of the Christian faith. 

From this authority we must take the facts <hat will form 
the foundation of the work. But the peculiar object of 
these letters will be to consider these facts, with a due re* 
collection of the reasoned science, and of the varied know- 
ledge, and enlightened investigation of the times we live in, 
so far as the defective information of the writer may reach ; 
and to take those views of extended thought wluch may 
harmonize the recorded circumstances with the philosophi- 
cal judgment. Fact and sound reasoning should always 
agree and illustrate each other. If our facts and our rea- 
sonings do not concur, one of these must be erroneous. 
And, as in all revealed truths, what is revealed must be 
true, if that is found to be at variance with our intellectual 
deductions, the mistake must be in our reasoning or in our 
inferences. While this discrepancy lasts we may be sure 
that we have not hit upon the right solution. However in- 
genious or plausible our argumentations may be, we have 
missed the just theory ; we have not found the real key ; 
we have not penetrated to the law and principle from which 
the revealed facts have proceeded, and from which alone the 
full comprehension of them can be derived. 

In the following reflections, the important subjects of 
thought which occur to the inquiring mind on the recorded 
subject of the primeval history of man during the first pe« 
jiod of his being — a period which in the shortest computa* 



F THE WORLD ; 

tion tompriscd the first 1858 joar» of huiDsn eii>tene«— 
will be eonsidefed at Ihey arise, — with conlinnal defetenet 
to the BUIhnrit; from which the facte are taken, but with 
the eierciau of that motilai inveHtigation which ia u«i] " 
termed philoiophical. No Drrogant Bsiumplion is intn 
by this epithet : it la a word which in oted to denote ai 
quiry into the principles of whBt we dincuBB, accanjin 
thoee of ouTJual knowledge on M natural phenoment 
mental invsaligstiDn, that Hesrches tbi intellieible cai 
and agencies coniialent with thoae with which we B71 
ready acquiunted, and which seem (o he moat certain. 
it sn endeavour to iiluetrate by reaaon, what we l>elleve 
Upon proper authority. 1 have always found my own be- 
lief most steady wheneTor I traced it to tw In coincidence 
with my other knowledge ; and it ia my oaineat desire thai 
in all things your belief may lie accompanied by your jud^ 
ment ; and that faith and Tsason may in you be atwayi m 
that pleasing union, which will ever constitute the aoun ' ' 
and largest mind, and yield the greatest comfort. I cai 

pretend to do more than to explain tu you those inferei 

and reaaaningii which have satisfied myself. It is alnanl 
for any human being, uninspired, to domineer over anol' 
I would not attempt to do so. It would be both unjuM 

(bolish. It would fail in its effect, and be canlrary to 

well-founded claim which every one has la judge for him* 
•elf, under hla own responsibility to the Deity, who richt- 
fully claims onr impUcit obedience and immediate aequiM- 
cence ia all that he discloses, Sut, between man un 
man, no one can with any justice or reaaon tyranniw a 
dogmatize over othera. 

Thai we belong to a class of Imings whose existence wil 
not cease with their present earthly life, but will continui 
elaowhere — although the body we now animate will deoay, 
end separate into its elementary particles — you and 1 be> 
lieve, from reaion, ftom our inlellectuttl feelings, from th< 
consent of the beat philosophers of all ages, ^om the lift- 
ditions of nil nations, and from the deciding commuiiio- 
lions of the Christian revelation. We do not perish when 
our material frame dissolves. Our thinking and feeling 
principle survives its Seshly hmbs and organs, wtiich 8~ 
but the iriBlruments of its use and pleasures here ; ai 
wiUi ttftu the visihte death of our corporeal Iraiue, and in r 
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union with another, possess its consciousness, its sensitivitj, 
and its sctive powers in some other place, and onder such 
other ^rcnmstances as its Creator shall appoint. We are 
<m this earth solely from his special designation. Neither 
we nor our ancestors have ourselves constructed it for our 
habitation. It has been provided for our present ejristence 
before the birth of our race began. It continues for the 
reception and residence of others when we disappear. We 
are placed on it, without any previous consultation with 
our will or choice. We find every thing in it most artifi- 
cially and specifically made, and all independently of us. 
Such as it is, we have no option, but to be in it as it is. 
The whole of it has been framed, in every p^rt, by some 
other and superior power, who has formed it upon his own 
plan, and for bis own purposes. Our term of existence in 
it is that which he has been pleased to fix, and to which he 
has limited our enjoyment of it. This special fabrication 
of ail things which now surround us, leads the mind to infer 
and believe, that our next state and mode of existence vrill 
be as elaborately and specifically provided, according to his 
appointing will and established designs. In all periods of 
our being, our Creator must be our disposing governor, so 
far as he shall choose to be so ; and it therefore becomes 
an object at all times of the deepest interest to us to ascer* 
tain, if it be possible, what Ms intentions and wishes are 
with respect to our present and fiiture destinies. What he 
has imparted to us of his will and expectations ; what com- 
mands he has imposed ; what information he has conder 
scended to convey; and what intercourse he has been 
pleased to hold with any portion of our progenitors, in the 
anterior ages of our history :— the more we know of these 
important subjects, and the more just our notions of them 
shall be, the more clearly we shall discern how we ought to 
direct and regulate both our conduct and our reasoning 
speculations, for the improvement of our intellectual nature, 
and for the preservation and increase of our personal hap- 
piness. These topics are comprised in the sacked mihtoky 
of the world. We can know nothing of the thoughts and 
purposes of the Divine mind, but from its own revelations 
of these to us. We possess a record of these, in the 
Jewish and Christian Scriptures, and we have no other au- 
thoritative memorial of them. Without these, we should be 

B 2 
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in atter darkneM on this most interaitiaig labjaet. Ott 
these, therefore, all our knowledge of divine things nrailbt 
formed : on dieir direct information, so far as that extendi | 
and on those further probabilities, which may be dednetd 
from them by correct inferences, cautiously and rew^ n mh 
tially made, in addition to what they have positively dedaied. 
The grand and beautiful creation furnishes an UloetFating 
comment on these revealed truths ; and a careful coneidenh 
tion of these sources of our most important knowledge wiH 
enable us to take such views of the moral constitution and 
course of things, which have been framed for oar t er re stria l 
globe, as may make them, in some degree, more intelligibile 
to us. Our present inquiries will be confined to the first 
eras of the world which were closed by the deluge, beeaoM 
most of the essential principles of this great subject wiH 
arise to our contemplation from the events of this period. 
If we can but think justly on these, they will enable ns to 
reason more correctly on the subsequent histoiy of man- 
kind ; and they will give to this subject, so repalsire m 
some of its results and features to our ordinary feelings, a 
more connected, orderly, and rational aspect, than it hm 
generally been thought to present to the deliberating ui^ 
derstanding. 

It was about 6000 years ago, according to the chronology 
of the Hebrew Scriptures and their numerals, which, after 
much thought, I cannot but deem the true standard of llie 
duration of the human existence, that it pleased the Al* 
mighty Sovereign of the universe to determme on the cieik* 
tion of the earth which we inhabit, and upon the formatioii 
of those races of animated beings which appear upon iL 
His purposes in this grand operation of his power, and the 
degree and course of agency and interposition which hm 
chose to pursue with regard to those whom he called into 
being upon it, we can learn only firom his special commil- 
nications, and from the authentic narratives of his inter> 
course with us. On these, therefore, our eye must be fixedi 
as from these alone can the sacred history of our worid be 
composed. They will be the foundation of our present In- 
vestigations. 

Our globe consists of its earthly structure — of the ethereal 
fluids which move upon it and above it — of the wateiy 
masses and efittsioiis---of the vegetable ^i«£«V«^ — and of 
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the animated races. It is subjected to the potent and 
▼aried agendes of the sun and moon. It rolls, with undis* 
pated aiS unsupported freedom, through a boundless space ; 
and it is connected by immediate relations with the planets 
of our system ; more remotely with the splendid stars, 
whose nature and numbers we have not yet ascertained ; 
and occasionally, at intervals, some of which are recurrent, 
with the rapidly-moving comets. These rush suddenly and 
unexpectedly, for the most part, into our visible heavens, 
by laws and for purposes yet unknown ; rather advertising 
us of their existence, and amazing us by their appearance, 
than exercising any perceptible eiSect, or imparting any 
knowledge of their composition, of the causes of their journey, 
or of the places from which they come and to which they 
so mysteriously depart. In this grand system of existence, 
man is the most intelUgent being that is visible to our mate- 
rial sense ; and we have as yet no decisive evidence that any 
thinff, below the Creator, will be ultimately- his superior. 

The sacred history of the world is built on the grand 
truth expressed in the first verse of the Pentateuch : 

(* la the beginning Oon (JEEIoiUtn) eraated tbe 
baavena and the earth." * 

This is the foundation of all religion, whether popular or 
philosophical. The intellectual world possesses an in- 
valuable treasure in this simple, but Emphatic information. 
It deserves the epithet invaluable, because it is a fact which 
could be certainly known to us only from revelation, as no 
human eye could have witnessed the event ; and because 
the greatest minds of antiquity were in doubt and darkness, 
and m opposition to each other on this subject, as we should 
still be, if the book of Genesis had not descended to us. 
Instead of deriving the world from God, it was more com- 
mon among the classical nations to derive their ffods from 
the world. Hesiod, as well as Epicurus, makes his divini- 
ties to be an order of beings springing out of the material 
universe. Several pagan nations, even in our own times, 
thus account for their existence. Few have thought the 
Deity to be the Creator of the earth or of the heavens ; and 
the mind had become so confused on this point, that it waa 

»GeaMto| elk i. var. 1. 
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more ffeneraliy supposed, that either these were eternal^ 
what tney are, or that they were united into what we se 
them to be by a fortuitous concourse of self-moving atomi 
Such ideas were highly patronised in ancient times ; am 
until the prevalence of Christianity diffused the knowledg 
and authenticity of the Mosaic record as to the origin o 
things, nothing was positively known or rationally believe 
about it. The more we investigate the conflicting an 
chimerical opinions of mankind on this great topic, the mor 
we sliall appreciate the first chapter of Genesb. On n 
subject of its thought has the human mind been more fantai 
tic than in its suppositions on the ori^n of the gods whoK 
it chose to worship, and of the material world m which i 
was residing. Revelation has banished these, by giving t 
us the desirable certainty. 

The theory, that the component atoms or particles o: 
things could have moved themselves into the beautiful form 
and scientific arrangements and motions of visible nature 
was felt to be incredible by some of the finest minds o 
antiquity, and finds no patronage now from the true philoso 
pher. Design, contriving thought, the adaptation of thinffi 
to each other, and the skilful production of important end 
by the application and co-operation of the fittest means, tm 
so manifest in the structure of the earth, in the formationi 
of the animal and vegetable kingdoms, and in all the astrono 
mical phenomena, that no judicious inquirer will attempt U 
support the Lucretian reveries. The more favoured opinioi 
of some, who desire to remove the Creator from the materia 
universe, is the arbitrary assumption, that the system anc 
course of things which we admire has had no origin at all 
but has been eternally what we see it to be. This is n( 
new conception of the human mind, but it is that to whicl 
those who are adverse to religion, and who discredit Reve- 
lation, seem to be now most inclined to adopt. For thii 
reason, it may be useful to suggest an observation, whid 
seems to prove it to be an impossible hypothesis. 

If the material world had lieen one uniform homogeneoui 
mass, its eternal existence would have been always f 
possibility. It would then not have contained any evident 
in itself to contradict the supposition. But the actual f 
is, that all visible nature is a multifarious associatior 
vexy compounded substances. Nothing is simple — not' 
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ii aneompomided. Every thing we see, feel, or handle if 
a wpowtkm, a mixture or union of more particles or of 
man elaments than one. Not merely the grosser earthly 
Mm& are ao, but eren the water, the air, and the light are 
in this compounded state. Now, it is impossible that any 
•«!«|M?"**>^ can have been eternally a compound. Composi- 
tioQ and eternity are as incompatible as to be and not to 
W. Tba particles of which compounds consist must have 
bten in some other state before they were compounded 
logeClier. The single condition of the elements must haye 
pneeded their union in the composition ; and thus it is 
pbyncaUy impossible that a compound can have been 
•tornaL The schoolboy perceives at once that his plum- 
cake cannot hmve been etemaL The plums, the flour, the 
kotter, tho eggs, and the sugar, of which it is composed, 
■nst hmve been in some other places and state, before they 
were brought to|;ether to make the substance which gratifies 
kim. So the mighty world we live on, the rocks, the moun- 
tains, the mineraLi---so every substance around us, animate 
and inanimate,—- cannot have been eternal, because every 
one is a combination of numerous particles, usually very 
heterogeneous, and the primary elements of each must have 
been in their elementary state, and in some other position^ 
before they moved and joined into their compound one. 

The process of creation, in the primitive construction of 
our earthly &bric, has not been detailed by the Hebrew 
legislator. He mentions no more of its massive composi- 
tion than thiv short sentence : — 

^'TlM esrtli was withont fbrm, and void ; sad dark- 
ness was apoD the Aoe of the deep. And tbe Spirit of 
Eiobim moTed upoa tbe fiioe of the waters.'^ 



*Qm. eh. L ver. t. The fhet recorded by Moeee, that daitaiess «e- 
eompaoied tbe primeval state of things, appears to have been praeenred 
is the traditfcMS of most oatioDS. It is an opinion as univeml as it Is 
aoeient. 

Tbe OTAHirraAMS and the oontifuoos islandera ** reAr the flrst ex- 
istence of thdr fnioeipal deities to the state of darkness, which they 
Biake the ori^ of all things. These are said to be * Ainaa Po,* bom of 
DiglM. Po, toe world of darkness.**— Ellis, Polyn. Researches, vol. S. p. 
19l7 The AMOLO-SA.XONS began thdir oomputatioii of time fVom night, 
sad their year from that day in winter corrBspooding with our Christ- 
mas, which they called ** Mother night,** as if the parent of aJI things. 
The Ahoubt EeTrruiis ilKNight ni^ older than day.->Plut Sym. 
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« The earth was without foim.*' It had therefore to be 
ut into form. Its material substance had been createdg 
>ut had not been arranged into any specific formation. It 
was also *< void ;" it was therefore empty ; vacant of all 
that now adorns its surface, or that was afterward made 
within it. It had to receive and to be replenished, both inter- 
nally and externally, with all those additional and or^nised 
things and beings, or more spjecific metals and mmeraliy 
which were intended to be within it and upon it. Ae 
** darkness was upon the face of the deep," there was in ita 
primeval state a deeper abyss — a vast obscure concavity ; 
and as ** the Spirit of God moved upon the face of Um 
waters," its surface must have been covered with the 
aqueous fluid. Thus the first state of our earth which ia 
noticed to us after the general creation is that of a daric 
mass, unformed and void, with an abyss within, and whoae 
surface was covered with moving waters, but on which the 
Divine Spirit was operating. The effects of this operation 
are not stated, but we may presume them to have been to 
produce those formative arrangements which constitute ita 
present structure, — ^its great masses of rocks and strata — ita 
geological system and construction.* 

1. 4, p. 95. They made " unknown darkness** the first principle of natui*. 
Damascius nepi ipxfts MS. quoted by Bryant, p. 153. The Orphbsk 
fVagments say, " I will sing of Nii;nt, the genitor of gods and maa. 
Night, the genesis of all things.** — Orph. Gesn. p. 317. 

Aristotlk thus recognises the opinion : " The Theologi say, that all 
things are bom fVom night. The Pliysici, that all things were mingled 
together.** — Metaph. 1. 14, c. 6. Sanchoniathon mentions the same nina 
the Phbnicun accounts : " He places, as the beginning of all things, a 
dark air and a turbid chaos." — Euseb. Rep. 1. 1, c. 10. Hbsiod makes a 
chaos the origin of all things, fW>m which Erebus and Night arose.— 
Tbeog. And Aristophanes, in his drama of the Birds, expresses ttM 
same notion, as if it was the common idea of the intelligent men of 
Greece. 

** First of all was chaos and night ; dark Erebus and gloomy Tartarus. 
There was no earth, nor air, nor heaven, till obscure Night, by the power 
of the wind on the wide Erebus, brought forth an egg.** Quoted by Luciaa 
!n Philop. and by Suidas. 

Ovid shows that the belief had been retained by the Romans, fbr be 
derives all nature (Irom a chaos, in which there was neither light nor 
form. Metamorph. 1. 1. 

* The chaos is thus mentioned in the ancient Scandinavian Volvspa. 

In the era of the Ages — 
There was no land nor sea ; 
Nor winds on a vast oceao. 
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At this point of time, when its specific composition was 
taking place, the Divine command was issued for the ap- 
pearance of the luminous fluid. The introduction of tlus 
grand agent of the creative process is mentioned with that 
sublimity of diction which arises from the emphatic con- 
ciseness of imperative dignity : 

" And Elohim said, < Light bb !' and light was." * 

It came instantaneously, pouring on and pervading the ter- 
restrial mass ; and the operations of this beautiful element, 



Eartb yet wan not : nor tbe heaven above, 
Only the abyss of chaos, and no grass. 

Hist. Angl. Sax. vol. i. p. Si43. 

Diodoms Siculus thus represents the nntions of the old Egjrptians, to 
the same purport : " In the establishment of all things f\rom the begin- 
ning, heaven and earth had one form, their nature being mingled to- 
gether : but afterward, the bodies separating from each other, the world 
received all that arrangement which is now seen in it. The air ac- 
quired a continual movement, and the fiery particles ascended to the 
most meteoric or highest regions."— L. 1. p. 7. But the notions of the 
Chippbwyan Indians in North America approach the Hebrew state- 
ment with a curious poetry of conception. Mackenzie thus heard them 
related, when among them : " They believe that at firat the globe was 
one vast and entire ocean^ inhabited by no creature, except a mighty 
bird, whose eyes were fire and whose glances were lightning, and the 
clapping of whose wings was thunder. On his descent to the ocean, 
and on his approaching it, the earth instantly rose up and remained on 
the surfhce of the water." — Mack. Travels, cxvi. Strabo mentions, fhnn 
Megasthenes, that the Brahmans of India at that time taught that the 
world was spherical, and had arisen fl-om water, and the Divinity had 
made it, and pervaded the whole of it.— iiib. 15. p. 1040. So Thales de- 
clared water to have been the beginning of things, and that God was the 
mind that had out of that formed every thing. — Cic. de. Nat. Deor. 1. 1. 

The Sanscrit Institutes of Mbnu have in tUs point a remarkable coin- 
eidenee with Moses : — 

" He— 4he Soul of all beings — ^having willed to produce various beings 
fVom his own divine substance, first, with a thought created the waters, 
and placed in them a productive seed. 

** The waters are called nara ; because they were the production of 
Nara, or the Spirit of God : and, since they were his first ayana, or 
^ace of motion, he is thence named Narayana, or mofuing on the waters." 
Bir Wm. Jones. Instil, of Menu, p. 2. 

* Gen. ch. i. ver. 3. The Hebrew words of command are only four, 
which express, even more concisely than the Greek translation of them, 
that sublimity of eflTect which Longinus so much admired. They are as 

in the text 1)K "'TVy *^1X "TV. The Latin gives also their dignified 
brevity, ** Sit lux ! et lux Aiit." The third person of the imperative in 
our language, "Let there be light and there was light," lessens the fi)rce, 
by muUiplyiug the words of toe 
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of its presence, the phenomena and agency of light, hal^ 
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as well as upon it.t The interior of the earth, B,i fir hK 
is yet knowD, eihiblts everywhere the agency of light ud 
heat, either in their nombined operation of fire, or in tbA 
■epDiste states, or other modiRcations. Submarine Toksi 
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fiery agencies that are yet acting beneath our mirfiic*! 
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geological foimations. These have proceeded from the 
action of the watery or of the fiery element, or are the al- 
ternate effects of each. We learn from the book of Grenesis 
that both these were active agents in the creation, from its 
very commencement. Water preceded, and began its ope- 
rations as the Spirit of the Creator directed them. Light 
descended immediately afterward, when ordered, and, with 
its modifications or attendants, heat and fire, exerted their 
powerful agencies. Thus the great scientific truth so re- 
cently ascertained, afler many contending systems had been 
upheld and thrown down, that both the watery and fiery 
elements were actively concerned in the geological con- 
struction of our earth, is implied or indicated by the Mo- 
saic narration, instead of being inconsistent with it.* 

The next act of the Deity was to make a boundary, or 
division, between the effect of the visible presence or action 
of light and that darkness which arises from its latent state 
or disappearance, calling the duration of our luminous sense 
of it "day," and the time of its absence "night."t Their 
succession was made to constitute that portion of time 
which we designate by a natural day. " The evening and 
the morning were the first day.":^ Our earthly day is that 

• 

* Dr. Bradley, above a century ago, inftrred, flrora bis obsenrstione of 
the heavens, that light comes to ns (bom the sod in about eight minutes. 
Dr. Brewster remarks, " Light moves with a velocity of 192,500 miles in 
a second of time. It travels from the sun to the earth in seven minutes 
and a half."— Treat. Opt. p. 3. Mr. J. W. Herschel also mentions that 
** a ray of light travels over 103,000 miles in one beat of the pendulum of 
a clocL**— Disc. p. 23. Yet La Place states that light employe 571 seconds 
la coming iVom the sun to the earth.— Vol. i. p. 168, 172. This makes the 
time nine minutes and a half, which is nearly one-third more than the 
usual calculation. This would greatly ^minish the supposed speed of 
the descending light. 

t Gen. eh. L ver. 4, 5. 

i Gen. ch. i. ver. 5. "And Elohim called the light day, and the dark- 
ness he called night.** The Vdlitspa. of the pagan North has a renarii- 
able coincidence with this intimation : 

The Son knew not where shonid be bis palaces : 
The Mooa knew not where should be her home : 
The Stars knew not where would be their station. 

Then all the Deities moved to their royal stools. 
The stupeudously holy Gods considered these things : 
They gam namM to the night and to the twilight ; 
They oalled tiM morning and the midday so; 
And bade the rise and course of the year to begin. 

Hist Aaglo-Sax. vol. L p. MS, 5tlL edit 
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space of time in which our globe turns once eompletdj 
round. This section of time, which we subdivide into twenty- 
four parts, or hours, does not depend upon the sun, nor arise 
from it. As it is only an entire rotation of the earth, it 
could occur as well without a solar orb as with one. 

The annual circuit, or a year, which is the completed oibit 
of the earth round this luminary, could not take place withr 
out a sun ; but a day requires the existence and revolving 
motion of the earth alone. This is mentioned by Moses as 
beginning before the sun was made the centre of our astro- 
nomical system. As this fact denotes the diurnal move- 
ment to be distinct from the sun, and independent of it, it 
is another instance of the correctness of the Mosaic account. 
The first rotation of the earth round its own axis made the 
interval of the first day, and each subsequent revolution 
constituted the several days which succeeded.* Our planet 
might cease to turn round in this diurnal continuity, and 
might yet circle round the sun in its yearly course. Tha 
moon moves in this way about our earth ; for it has no ro- 
tatory motion. The cause of our earth's revolving round its 
axis is quite distinct from the double and mutually counter- 
acting forces which produce its annual orbit. Physics have 
not discovered, nor can rational conjecture assign, any rea^ 
son for the diurnal rotation, except the commanding will 
and exerted -power of the Divine Creator. Nor is it a mere 
revolution alone which makes our day ; but it is a revela- 
tion with that particular, chosen, specifically assigned, and 
limited, and yet marvellous, velocity in which this move- 
ment is and ever has been performed. To occupy that por- 
tion of time which composes our day, it must move pre- 
cisely, and with constant and undeviating exactness, at the 
rate of about 1000 miles an hour, or above 16 miles every 
minute, — a stupendous celerity for a massy globe nearly 
8000 miles in diameter ! A greater velocity would make 

* The distinction between the day made by the time of the earth's roll- 
ing mand itnelf, and that which is computed with reference to the stars 
and sun, is well known in science, and thus marlced by La Place : « The 
astronomical day comprises the entire duration of the diurnal revolution * 
it is greater than the duration of a revolution of the heavens, which 
constitutes the sidereal day. Assuming the mean astrowmueal day to 
be equal to unity (1). the sidereal day is O.OOT^aeOST.*'— La flaoe'aJSyo- 
tem of the World, vol. i. p. 22. Mr. Harte's Translatioa. 
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«ar day so much the shorter ; a slower progress would as 
much prolong it. But this revolving force has been con^ 
tinued and has acted for nearly 6000 years with a precision 
which has never varied. In all the ages of which history 
has preserved any memorial, the natural day has always ex- 
hibited evdiy where the same uniform duration; a proof 
that the rolling power which actuates it has never under- 
gone any alteration or diminution, but has still the same 
measured and governed proportion or agency with which it 
was first attached to our terrestrial habitation.* 

It is desirable to refer all phenomena to natural causes, 
whenever these can be discerned, as it is unnecessary to 
resort to the Omnific Power, while his secondary instru- 
mentalities are competent to the effect : but, for the per- 
formance and limitation of this amazing rotation no other 
origin can be alleged than the Divine choice and ordina- 
tion. Of the other planets, three revolve round their axis 
m obedience to the same commanding potency, and in por- 
tions of time nearly similar ; but the two largest ones, not- 
withstanding their greatly superior magnitude, in less than 
half that space.t And so might any have done. Our 
earth might have rolled round in twelve hours, or in 
twenty, or might have taken thirty or forty to have com- 
pleted its rotation. For purposes unrevealed to us, but 
most probably in special adaptation to the nature, forma- 
tion, and benefit of all the organized bemgs that have been 
created to be upon it, and particularly to the most salutary 

* It was a jrreat oversight in the theologians of the papal church to 
resist the admission of the Copemican system, that the earth moved 
round its axis, and to prefer to cling to the Ptolemaic theory, of the sun 
actually circling round us, as it appears to do. This old theory is incom- 
patible with the Mosaic account, of a day beginning before the sun, be- 
cause upon' that, the sun is essentially necessary to make the period of 
tlrae which cx>nstitute8 a day. But on the Copernican system, the earth 
does this without the sun, as its revolving motion round its own centre, 
which forms our day, does not require ihe solar luminary. 

t The planets Mercury, Venus, and Mars have a natural day, (Vom 
their respective revolutions round their axis, nearly equal to our own, 
as Mercury performs his circle in 24 hours 5^ minutes, Mars nearly in 
the same time, and Venus in 23 hours 21^ minutes. — La Place, p. 53,54, 
and note, p. 325. But vast as the force inuNt be to revolve their masses 
in that time, it is inconsiderable to what Jupiter requires for eflTectuating 
bis movement. His volume is 1,000 times greater than that of the earih. 
La Place, p. 02 ; and vet he roUs round his axis above twice as rapidly 
as our plajaec.— /6. 66. 
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whole, nliioh became the more manifost lo our enliahb 
Ju^ment Ihe more they are studied and undereUHKl. 

The nee of Ihe word "day." to signiij in ita Iim 
meaning llinl portion only of Ihe aatural day which ocon 
while one part of the earth is in visible light, was a m 
ondary and pecuhar application of Lbe term, to ezmu 
different thing from that of ourdiurnal ravalution. In a 
restricted sense, it rather shows the phenomenon of tl 
illuminatian of our inhabited Biirfuce, than any apocil 
lapse of lime. The word ie appropriated by us in popnl 
language lo mark the appearaace as well as tbe duratil 
of fight in its perceptible BlBlf, as the Icrm " night" d 

ad liar is thus made up of the altemalion tif darltneai ai 
daylight, whose respective durations are always so var 
ing, that tlwy never eipreea any constant and' equali 
recurrence or division of unifonn (itne, which Ihe natn^ 
day, caused by the rotation of Ihe globe, steadily observa 
No Bccoani is given in Genesis of tbe geolo^cal fh 
mation of ihe dilferent strata, rocks, and minerals wbid 
constitute the interior and the crust of the globe. Tt 
knowledge of these is led to be explored and ascertaiiia 
by the researchea and reasonings of our acientific inquiren 
The intelligent curiosity of many, in every country of E| 
rnpe, has been for sumo time, and continues slill to bi 
directed lo n mtnulo exttminsljon of the mineralogical cot 
tents and geological structure of our globe, and with lli 
most encouraging success. Surprising dieoveries hav 
baen made within the last fifty yeati ; and that scieiiM 



FROM THE CREATION TO THE DELUGE. 29 

which was in its babyhood in my youth, is now fast ad- 
vancing to a state of vigorous maturity. The human 
mind has not shown its penetrating powers of research and 
inferential reasoning on any topic more creditably than on 
this. It has already disclosed many of the animals and 
vegetables of the antediluvian world ; and has explored 
several important facts of the ancient state both of our 
surface and of the rocks and agencies inmiediately below 
it. The silence of the Mosaic record on the particular 
history of our geological construction allows free latitude 
to every speculation, and repels no philosophical investi- 
gator. It merely presents a few points and outlines, 
which nothing has yet occurred to disprove, although much 
has been observed, which it requires great talents, en- 
larged reasoning, and further knowledge to reconcile to 
them with precision, and to explain what may seem incon- 
sistent. This, however, additional researches may be ex- 
pected to effect ; for it is probable that that theory will be 
found the truest, the most scientific, and the most satis- 
factory which is the most coincident with the Hebrew 
document. The P^ewtonian genius has, however, yet to 
arise in this department of our studies, whose capacious 
and penetrating mind can unite the facts and science of 
nature with this ancient and sacred record. His reward 
will be an intellectual immortality, like that of our greatest 
mathematician. The true system will accomplish this 
result. The Mosaic account does not expressly limit the 
process and the completion of the formations which com- 
pose our world, to that moment or that day in which the 
order was given for their occurrence. The issuing of the 
mandate marics the origin, and began the creation of what 
was commanded ; but that specific operation having thus 
commenced, it appears reasonable to suppose that it con- 
tinued to act as long afterward as was necessary for its 
effectuating all that it was intended to accomplish. Thus 
light was called into existence on the first day of the cos- 
mogony. But having done on that day all that it was 
meant to effect in that period, we may assume that it con- 
tinued to act afterward, during all the succeeding days, 
while subsequent commands set other agents and pro- 
oesses also into operation. Indeed it has been acting ever 
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nomsna nliicb il ia gtill continually piwlucing.* 

This fact is shown by the next pri>ducl of the crentiTi 
ensrgy which the Divine Wisdom wan eierting — the fonna- 
lioD of that aerial eipajise which we enll the ntmospheie, 
nnd tho eloTBtiun of a large portion of the water; element 
inio the state of clouds and vapours, to float iti the uppel 
regions.t This operatioa diiided the WBlcri that belong to 
''- : — two poitione, as well as into two stntss. 
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in clouds, as if they were unrelated substances; vapour 
and water would not be imagined to be the same things, if 
wa did not know their relationship to each other i but the 
quantity of each may not so greatly differ ; for iniaginatian 
can hardly conceive the enormous amount of this fluid 
which is always BUsponded or moving in the airy remans 
ahoTO us4 The atmosphere, under the oU name of Iba 
firmament, divides these mighty masaes of water ftom each 
other, pursuant to the Kvine commnnt]. From the seal, 
nvers, lakea, rivulcta, and moist earth it is ever ascending, 
by evaporation, into ths atmosphere, to change again, and 
to fall down in dews, fogs, and rain.^ No agents are more 
aoLive and efficient in transforming water bto its vaporoui 
state, than light and heat ; and these also are easentiai pailS 
of the common ail of which our atmosphere is constituted. 
The aRnosphere could not have been made before light hmd 
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been eonnected with oar fflobe ; and the justneis of the 
position of the formation of the atmosphere after the pro- 
dacti(m of the light, and of the rise of the clouds after both 
these had appeued, is another instance of the rationality 
and truth of the Mosaic cosmogony. 

The generation of the atmosphere and clouds occurred 
duiing another rotation of the earth, which formed the 
i^econd day. It is scarcely possible to form an adequate idea 
of the quantity of water which, in the state of cloud or 
vapour, is always ascending into the atmosphere, and float- 
ing in it above us.* But here, again, another proof occurs 
to us, that our creation has been the product of an intelli- 
gent Mind, carefully adapting his provided agencies to 
the phenomena they were to cause, and these to each 
other; for unless the ascending vapours from both earth 
and sea had been duly balanced with the descending rain ; 
and unless the fitted means were kept constantly in action, 
to occasion a constant evaporation, of sufficient amount to 
rise into the skies — and other effective causation, as un?> 
ceasingly operating to make the elevated vapour descend in 
the needed showers, the vegetable and animal kingdoms 
would want that essential element, without which they 
could not subsist.! But the powers that are employed in 

* The Mediterranean affords a striking instance of the quantity of 
water that ascends into the air above us. '* The Nile, the Po, the Rhon^ 
the Ebro, the Danube, the Nieper, the Don, and many other rivers of 
smaller extent, empty themselves into the Mediterranean, or into the 
seas connected with it, and constituting a part of this great inland 
ocean. Tet notwithstanding this great and regular influx of water, this 
sea not only does not increase in size, but a constant current sets in 
flrom the Atlantic through the Straits of Gibraltar— an evident proof 
that the natural evaporation flrom the snrAce of the Mediterranean is 
more than sufficient to dissipate all the water thrown into it from avast 
tract of Europe and Africa."— Dr. Thomson's Outline of Heat and Elect, 
vol. L p. 241. 

t Dr. Thomson justly reflects, " Let us suppose fbr a moment tbst 
tills spontaneous evaporation were to cease, and let us contemplate the 
consequences. No more rain or dew could fall ; the springs would 
eeaae to flow : the rivers would be dried up. The whole water in the 
globe would be accumulated in the ocean ; the earth would become dry 
and parched ; vegeubles, being deprived of moisture, could no longer 
grow: the eattleand beasts of every kind would lack their usual food ; 
man himself would perish ; the earth would become a dull, inanimate, 
steril mass, without any vegetables to embellish its surface, or any 
Jiving creature to wander through its fright Ail deserts."— Outline, p. S60. . 

We may add, that as the whols wmr of tlis globe aofuinnlsted in 



SACRED 

I sCupendous id thsii Bfienq 
Q ariChmrlicDL t:B]EulatiaQt . 
OTerwIiElmB tlie concepLion b; iu BUrprising magnitiida, 
If light, with its modifications or cniupaniuns, beat an 
Bleclricitj, be Ihis operating insirumcnt, it is an imprenh 
indication of Ibe wondrotia pale iiliali ties of tbis Enrprwii 
element, whoie pimicles are alcited to be so ineiprunibl 

The next stage or procesB nhich dislinguisbed the thii 
iBTulation of the forming globe round its axis was tbe n 
moval of the waters Ibat were Sowing over it. Iron i 
general surface, by tbe congregation of them into Iha 



was tha command ; nnd Ihs Gonseqiiencc was, that I 
water; olement assembled un one portion of the earth il 
■eaa, while the rest of the earth became habitable groui 
No detail is given of ihc cnuies or movements ll; whi 
"' is mighty result was effected. Hi 
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fusion of tl._ 

parti must have been Iheo raised up, in order to produce a 

quate concHvitios, into which Ibe sjjiifous mauBKB could i 

aide and collect, Tbe eilerior form of llifi earth ia mi 

festly of this bind. Vast ranges of mounlainii and m 
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'tie now seen standing in various regions, as high ahove the 
eommon ground as the depths of the ocean seem to be be- 
low it in which the seas are permanently assembled. The 
■orface of the earth rises, in some parts, into high table- 
land ; but the general level of both land and sea is now 
nearly the same. The ocean is therefore obviously occu- 
pying cavities equal to its bulk of fluid ; and the supposi- 
tion seems to be not unreasonable, that, in order to form 
these Im^ow spaces, the mountain masses were raised up.* 
The state and phenomena of these stupendous elevations 
in many applicable points favour the idea, and recommend 
it to our consideration. But the Mosaic record lias given 
no information on the subject, and therefore pliilosophy 
has from that, on this point, neither guide nor restriction in 
its theories or researches. It is only necessary that we 
shoald avoid all systems as erroneous which are inconn 
patiUe with the other general intimations of this important 
aocament.t 

* Dr. YoQDf intimates the mean depth of the Atxantic Ocean to be 
about three miles ; and that of the PA.cinc, four miles. — Lect. p. 47. 
Bat the Earopean seas are less proround. "The greatest depth of the 
Adriatic, between Dalmatia and the mouths of the Po, is twenty-two 
fttboms."— Lyell** QwA. p. 230. Tlie MBbiTCRRANKAif varies very much. 
Between tiibraltar and Ceuta, Captain Smith sounded 950 fethoms 
(1900 yards) to a gravelly bottom. Saussure, at Nice, to 8000 ftet. In 
the narrowest parts of the Strait of Gibraltar, where they are nine 
miles broad, the depth varies flrom 160 to 500 fathoms (flrom 530 to 1000 
yanb).~Lyell, ib. p. 298. 

La Place infers " that the depth of the sea is Inconsiderable. Its 
mean depth is of the same order as the mean heights of continents and 
isles above its level, whose height does not exceed 1000 metres (109S 
yards). But as high mountains are spread over some parts of the con- 
tinent, so there may be great caviUes in the bottom of the sea."— La 
Place, Syst^me, vol. ii. p. 116. 

t That Moses was correct in representing the earth as first covered 
by the waters, before they were drawn off* into the sea, is manifest ftom 
the admissions of those philosophers who are least disposed to fhvour his 
authority. Thus La Place mentions, " There cannot be the least doubt 
bm that the sea covered a great part of our continents, on which it has 
left ineontestable prooft of its existent^. The successive subsidence of 
isles, and of a part of the continents, followed by extended subsidence 
ef the waters of the sea, which have uncovered parts previously sub- 
nersed, appear to be indicated by the difibrent phenomena which the 
surfluse and strata of the existing continent present to us." — lb. 

De la Metberie expressed to De Luc, '* Vous eonvenez encore avec toua 
leaphjfneiens^ que la surflice du globe, A dn 6tre enti^rement couvert 
i*eau dans la premiere origine.*' So Dolomieu says, " Limestone covers 
more than a third of oar eontineats. It is the abondaaeeof this rock, the 



34 SAC 

You will lind it to he lugj^lfd b; spvr>ral Me men, lli 
the word " day," in the brief aeeount of ths crrahon in 
Genesis was not mennt lo be restriclri) lo our duration at 
twenty-four houta ; bot was rather used br a term to B» 
pTPsa iin indefinite period of time : and that six dnya of creBi- 
tion expreM only HI many suco 
of Iheae miiy be oonBtrued to 

' " ' ■ ■ ■ ■ ■ |_ Hccording to i 
tan by (he s 
Bothor, a thousand yenri are spoken of a» i 
Divine consideration than a human day,* 

Thoy have been led tn Ihia enlar^d cona 
terra, by finding msny apppafancffi in the bi 
of the mnsies of the e&nb, and of their nirganical renu 
which, in the preient degree of our geolomcnl knowledi) 
■eem to have required a much longer period for (heir oooi 
rence, nnd for llie reyolutione which they JndicHto our g1o| 
lo have undeFeone, than the short space of six nrournat 
ral daja would have admitted. Feeling this dlfEcnlty, tbi 
have pre terred to expand the meaning of the word b<r tt" 
HosDB designates the lime of each spceeBsive act of i 
tion, to the other alternative, of opposing his authori 
altogether. If there were an Bbsoiole ndoeisily ofm ' "■ 
audi an election, it would be moat reasonable to cot 
with their idea ; and it it remBrkHble that eoine ancier 
tiona bad traditions of that aort among their learned i 



une ft«."— Bull. UnW. 1828, vol. t\. p ^^^ 

" For B thomflndyeuvln ihy sk|[ht ara tim ■■ yesli 



writluB ilwtr hiaory, Buri. thai Ood wb> the Ih 

■U (Uacai nni lu bail emploired 13,l)Myeaii in 

"-^'-■-'-' - '-lo iwoi« Bwutoiu. taUwllm< 




FROM TBS CRBATION TO THE DELUGK. 35 

Bat- although it is tnie that many of the geological phe- 
nomena have been represented by these observers, and 
others, to indicate that our earth has had a much longer 
duration than the strictest import of the terms used by 
Moses can allow, and especially in the succession of its organ- 
ized races ; yet, after the most patient comparison and con- 
sideration of their facts and reasonings, I cannot but feel 
that they have not at all advanced beyond plausible con- 
jectures, as I also perceive that they are mostly at variance 
with each other ; and that, as fast as one theory of ^this sort 
is set up, it has been found to be wrong by a succeeding in- 
quirer, who attempts, in his turn, to establish a different 
one, of the same tendency, in its stead. These are all 
fair exertions of ingenuity, and arise from a desire to let no 
fallacy stand, and from a love of exploring what has baffled 
anterior research : but these circumstances prove, that none 
of these theories are true ; that the right theory has not yet 
been discovered ; that erroneous deductions have been made 
from the phenomena which have been seen ; and that these 
are not yet justly understood, nor their real bearings dis- 
cerned^ Hence, I continue in the belief^ that whatever is 
true in fact and correct in inference on this subject, will 
be in the end found to be not inconsistent with the account 
of Moses, nor with the common meaning of the expressions 
he uses. In studying the Scriptures, it is peculiarly desira- 
ble that we should on no occasion depart any more from 
the usual and natural meaning of the words and phrases 
which there occur, than we do in reading any other author. 
They have been greatly disfigured by the forced construc- 
tions which most men seek to put upon them ; and much 
dissatisfaction has by this conduct been excited in the in- 

yeara, he bad made the heaven and the earth ; in the second, thQ.flrma- 
ment, which he called heaven ; in the tliird, the sea, and ail the waters 
ou the earth ; in the fourth, the great luminaries, the sun and moon, 
and the stars ; in the fiflh, all birds and reptiles, fish and quadrupeds: 
and in the sixth, the human race. That being so formed, mankind 
would last 6000 years, and there would be a consummation of the 
whole world at the end of the 12,000 years.— Suidas, vol. u. p. 958. 

The ancient Persians taught the formation of things in this succes- 
sion : the heavens, the waters, the earth, the trees.and plants, the ani- 
mals, and then man. The space they allotted to each period was in the 
foliowing days ; fi5, 60, 76, SO, 80, and 75, making together 365 days, or a 
onnplete year, during which creaUon wos eompleted.— Hyde Vet. 
164. 




Ulligent mind. The Itiie conBtructkin of everj partlr_.. 
be, not the puwitiiUtien urmeuiinff which [eGnuigm);enutt)> 
mny draw from the eiprosiioti, but that Bonae aiidpurpoit 
which the oDlhoT binuelf, in penning Iheio, inUniUd ihiil 
Ihey ahould expieu. His penonal meaning at tlie time, 
and not the import nhich our verbal criticiam eim naw ei- 
tmct, ■honU bB the great object of our ftltention. In the 
prase nliniluico, I Ihitik Moaea meant lo eipreu six nnturel 
Aayt ; &nd Iherefore it appears to me to be most pnAaUe, 
that whenever the right Ihcory on the fnbricalion of oax 
eartht and on the era and BUCccsBLon of Ita organised 
beings, shflJI he discoTered, it will he found to bo compati- 
ble with the Mosnic cosmagony, in its nwat natural Bigui£> 
cation. Bui until this desirable event aniTes, there mil b> 
Bi mucli incongruil; between this ancient account and out 
modem speculBtions, as there cgnnot but be between the 
devious exciirsions of an Bctive imagination, and the wmple 
and solid, hut unnttrartivc, reality. Uut German conteu- 
porariea, in eome of their reveries oa ancient hintory, ar* 
equally alert to prove that novelty of fancy is more soug^ 
Ibr by many than justness of thought ; that it ia easier lo 
argue than to judge ; and that even truth becomea weait- 
•ome when it ceasea to be original, end has lost Ibe impiato 
siun of its bcanty by its habitual faniiliiirily. i 

It is quite true that Moses did not profess to be ■. gtaht m 
ger, and had no buBincse to be so. Uis object nas, not WU 
teach natural science, but to inculcate the eiistence, toll 
laws, the will, and the worship of linn ; and to found A* i 
polity and social manners and inEtitutiona of hiscounttj^ 
men on this otdy true foundation of national prosperity aai 
of individual huppineas. Bui as he was the chosen orgu 
of Divine truth to man, on his moral and rehgious duties, 
it iamoBl probable that what he eiproeses on other subjeels^ 
in those compositions which were lo be the penmuxnt 
guides of the opinions and conduct of his nation, will ta 
also what ia true and proper. It ie moat consistent with iQ 
that we know of intelligent agency, to suppose that he wha 
WSB instructed or guided lo be the lawgiver and sacred pT>> 
ceptor of bis people, would be likewise so informed, or » 
floenced, as lo avoid falsehood on every other collatanl 
■nbjeol which it would be in the couiae of his narration h> 
notice. If we wen directing or assisting anj pupil 
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write on any topic, we should certainly not suffer him to in> 
seit any thing that we knew to be a fiction or a fallacy. It 
is, therefore, most rational to suppose that the same precau- 
tion was used by the Deity towuds his selected messenger. 
Hence, T am induced to believe that what Moses expresses 
incidentally on other points besides those of his divine 
legislation is substantially true, and will be found to be so, 
as soon as his judges or readers have acquired competent 
knowledge. It is our deficiency in this which hurries us 
to discredit, or to doubt, or to oppose him. But on no col- 
lateral point, additional to his main subject, was he more 
likely to have been correct, either from true human tradi- 
tions of preceding knowledge, or communications, or from 
new supplementary aid, so far as that was needed, than in 
his notices of the divine creation. This was indeed the 
true basis of his mission and tuition ; and is brought promi- 
nently forward at once to our view, as if it were meant to 
be so. His brief intimations are, therefore, most probably 
the just outlines of all true geology ; and thus far we may 
affirm, that the more our materials of judgment are in- 
creased by the multipl3ring labours of our geological stu- 
dents, the less founded any opposing speculations appear 
to become. It is now thirty-five years since my attention 
was first directed to these considerations. It was then the 
fashion for science, and for a large part of the educated 
and inquisitive world, to rush into a disbelief of all written 
revelation ; and several geological speculations were di- 
rected against it. But I have Uved to see the most hostile 
of these destroyed by their as hostile successors ; and to 
observe that nothing which was of this character, however 
plausible at the moment of its appearance, has had any du- 
ration in human estimation, not even among the skepticaL 
Augmented knowledge has from time to time overthrown 
the erroneous reasonings with which the Mosaic account 
has been repeatedly assailed ; and has actually brought to 
light more facts in its favour than at this late period of the 
earth could have been expected to occur. Those which 
are of this description are enlarging in number every year ; 
and therefore my belief is, that the venu^ity of the chief 
Hebrew historian will be ultimately found to be as exact 
in what he has recorded in the cosmogony with which he 
•ommeiicef his work, as it is in the account of his own 
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legislation. There is certainly no appearance, as jret, that 
any contradictory theory will long survive its public enun- 
ciation. Magna est Veritas, et prevalebit, is the everlast- 
ing axiom. Truth, and truth only, will obtain any immor- 
tality in the intellectual, and therefore in our literacy and 
social world. 



LETTER Ih 
On th$ FormatUmof ovr Planetary System— Tlie Stars and the Comets. 

Mr DEAR Boy, 

I HAVE preferred to lay before you this review of the 
sacred history of the world in the form of letters, because 
it will unavoidably be of that excursive nature which best 
suits this class of our literary composition. The peculiar 
events and agency, and the intelligent design that directs 
and causes them, which distinguish sacred from profeme or 
conunon history, lead the mind to many considerations 
and investigations on which it desires to attain every eluci- 
dation which patient thought can supply. But these would 
not suit the direct statements and usual rules of historical 
writing, in its regular forms. The epistolary style will 
therefore be adopted, as most convenient for the accomplish- 
ment of the purposes of the present undertaking. 

The fourth rotation of our globe was accompanied by 
the formation and arrangement of our planetary system. At 
this period of our creation Moses places the formation of the 
sun and moon, and their association with our earth ; and 
expresses the divine order, that they should regulate the 
illumination of our world, and divide our day into the two 
natural distinctions of visible light and succeeding darkness, 
and become the cause of our seasons, and suggest and 
govern our computations of time. 

"And Elohim said. Let there be Iig;bt8 in the flrmament 
or the heaven, to divide the day fVom the night ; and let them 
be for signs, and for seasons, and Tor days, and Tor years : 
and let them be for lights in the firmament of the heaven to 
give light upon the earth : and it was so.*** 

*Gen. ch. i.ver. 14, 1ft. 
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It has not satisfied some that the sun should he sup- 
posed nc^ to have existed before our earth ; but why should 
tat anterior subsistence be claimed for it more than for our- 
selves ? There is no reason which makes it necessary 
that the sun or moon should have been framed at any 
other era, rather than at this period. We do not know, 
and we have no means of knowing, at what point of the 
ever-flowing eternity of that which is alone eternal — the 
Divine subeistence-^the creation of our earth, or of any 
part of the universe began, nor in what section of it we are 
uvin^ now. All that we can learn explicitly from revela- 
tion IS, that nearly 6000 years have passed since our first 
ancestor began to be. Our chronology, that of Scripture, 
is dated from the period of his creation ; and almost 6000 
years have elapsed since he moved and breathed a full- 
formed man. But what series of time had preceded his 
lbrmati(Hi, or in what portion of the anteceding succession 
of time this was effected, has not been disclosed, and can- 
not, by any effort of human ingenuity, be now explored. It 
is an absurdity to talk of a beginning eternity, because that 
would be a contradiction in terms, and an inconsistency in 
idea, as far as such a boundless topic could be an idea 
within us. But yet, all existence and all time must have 
some relative reality with respect to each other. Creation 
must have begun at some early part of anteceding eternity ; 
and our earth may have had its commencement in such a 
primeval era, as well as in a later one. We are approach- 
ing the six-thousandth annual revolution of our globe round 
the sun. This is all we positively know ; but there is no 
compelling reason, which we can discern, why any thing 
should have been made earlier than our system. All are 
alike creations of the Creator, and therefore equal in dignity 
as to each other, and of equal estimation with him ; and 
therefore the chronology of our being may be as ancient 
as that of any of the splendid orbs above us. But this is a 
point on which there seems no possibility of adding to our 
knowledge, by any exertion of the human intellect ; all 
further information upon it must come from a superior 
source ; and in the absence of this, the one supposition is 
as probable as the other. 

But whatever may be the comparative antiquity between 
our glol>e and the myriads of radiant bodies which nightly 
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gem tbe imiaotise expansion of celesliii] space above Ui, in 
their iinaltenn^ Etationa, Ihe mosl natural iclen, as Id (hoao 
nhich ate linked with us in (heir concurring levolulioni 
round our grand central luminaij — and bb lo the son him- 
■eli^ ffhicb BtltactB and govems both them and ouneWei — 
and as la thnl plensing satellite wUcb makes our night 
■o poetical and bo beautiful, — is, thU they and we had bT' 



pbilosophically certain, that oil the bodies which compOH 
our planetary ayalem must hare been placed at one and 
the same time in that arrangement, and in those poailions, 
in which we now behold Ihem ; because all maintain theil 
present slntiona, anil motions, and distances, by their mn- 
tnal action on each other ; neither could be where they aiet 
nor mote as they do, nor subeiet as we see them, unless 
they were all coeristing i the presence of eauh is essential 
to llie system which they constitute — the sun to them, 
they to the sun, and all to each other ; and this drcum- 
stancB is B string indication that their fartaHtion was bimul- 
taneouB, and therefore that the sun did not precede oiu 
earth in bis formation, but was made as that was framiog, 
just as Moses has narrated. Each of tho planets, and lbs 
■un, have, no doubt, their eereral peculiar Dsee ; but (hef 
have also l>een fabricated with mutual relations, and Aff 
common porpoaes. Our gyslura of animoled and vegetobis 
nature could not subsist without tho sun. We could not 
have our seasons, our daylight, or our years without him. 
He, therefore, has been made expressly for us, as well as 
for the substances and beings thnt he may contain within 
himself. He has equally been made fur our sister stars, Id 
whom he is apparently as iDdispenBable u to us. Tha 
troo chronology of these noble structures seems therefbrB 
to lie, that the sun and tbe planets were formed while 
Earth was creating. Tbe sun and moon for their usei 
us, as well as for those to themselves and to the bodies 
that, with us, circle around them : — and this the Hebrew 
author mlimales, when he adds — 
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The stars with which we are connected are the six planets 
distinguished by the names of Mercury, Venus, Mars, 
Jupiter, Saturn, and Uranus ; and those four smaller onesi 
discovered within the present century, and called the tele- 
scopic planets, because they are not discernible without the 
aid of a very powerful astronomical instrument ; though) 
perhaps, instead of them, the more ancient one of which they 
are conjectured to be the wandering fragments, was the 
primeval companion of the other six.* The immense dis- 
tance which separates the stars that belong to our system 
from the other unmoving ones, that shine in the infinity of 
space beyond, increases the probability that Moses alluded 
only to those with which our earth is concemed.t Of the 
creation of the rest, as they are no part of our cosmogony, 
but belong to other orders and systems of existence, with 
which at present we have no relations, no account is trans- 
mitted to us. They are indeed the most splendid my'steries 
of nature. They are known to us only as radiant points ; 

Qir oar syatem, and not the fixed stare, seems a just inference, fVom the 
Aid, that after mentioning them, Mo«e8 immediately subjoins, ** And 
Elohim set them in the firmament of the heaven, to give light upon the 
earth, and to role over the day and over the night." — ver. 17. Novr the 
slara which were more peculiarly set in the firmament with direct re- 
lation to our earth, were the planets, two of whom are connected with 
our dav and night, for Venus and Jupiter alternately become our morn- 
ing and evening stare, and give a light to our earth in their transcendent 
brilliancy which no fixed star affords. 

* These four minute bodies, if all were put together, would not exceed 
the magnitude of the moon ; they are not larger than some of our 
Islands. And Olbere has suggested, that they may be the fragments of 
a greater planet, which has buret by some explosive force. It has been 
calculated that an exploding velocity " twenty times greater than that of 
a cannon ball would be sufficient to make these describe orbits similar 
to those described by the other planets."— Harte, note to La Place, vol. 
L |). 334. They are, 

Ceres, discovered by Piazzi, 1800; 

Pallas, in 1802, by Olbere; 

Juno, in J803, by Harding ; 

Vesta, In 1807, by Olbere.— La Place, p. 71. 

They are so small, that Dr. Herechel judged the diameter of Ceres to be 
only 100 miles, and that of Pallas hut 8U. He called them asteroids. 

1 La Place gives an astounding idea of the distance of our system fVom 
the great host of the heavens ; for he says, ** Those stare which, ft-om 
their great brilliancy, appear to be rtearesi to us, are at least 200,000 
times'fhrther from us than the sun."— Syst^me, vol. i. p. 172. Dr. virol" 
laaton reckoned Sirius, the beautiful star near the lower part of Orion, to 
be &S5,481 times more distant from na than the sun. Dr. Bradley 
•ooed that y Draco was 400,000 times the same distaooe. 

D2 
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a multituile, nbich their , 
ilecoDBois never imagunKl, and which teena to exceed kU 
OUT powers or fully eipluring.f Of these it ia Temukoblg 
thai they are undergolug chungei for which ws have no 
meana of aceoaiillng, hot which diaplsj miehty csuees to 
be there in actire operation-t SometimeB the sJCeratimn 
are gradual, and otoervablo by human care, though Mt 
BXplsJoable by the Bcuteal mindaof ai' ' " 

they indicate bq actual deEtiuctiuu.il 
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ders of creation, that any phenomena of bodies at such an 
immense distance from as should be perceptible by human 
si^t ; but it has clearly been a part of the Divine maker's 
plan, that although they do not act physically upon us, yet 
that they should be so far objects of our consciousness as 
to expand our ideas of the vastness of the universe, and of 
the stupendous extent and operations of his omnipotence. 
By them we are enabled to ascertain that existing space 
expands around and beyond us for millions of millions of 
milUons of our earthly miles ; and that his creations accom- 
pany and abound in all this marvellous extent, which, dis- 
playing no boundary, no terminating ends, may be justly 
called mfinite. It is an ocular reality, which gives us a 
sensitive idea of actual infinitude ; for it presents, to every 
examining eye, extension, spreading into ubiquity, and no- 
where reaching any visible or inferable limit. The immea- 
surable expansion of the heavenly regions, illustrated to our 
sight by the splendid spheres which mark the amazing 
extent, is therefore, in the strictest meaning of the term, a 
manifest infinity, — an infinity made visible to our intellect 
by immense distances which our eye can survey, and which, 
from what is seen, compel the judgment to perceive and 
infer an unbounded universality beyond them : for there is 
nothing in them which denotes that what reaches our sight 
in them is at the last limits of existing nature. 

These lofly mansions of being also indicate to us, that 
they have the same Creator as ourselves, and are but so 
many other magnificent scenes of his sovereignty and care. 
For they display an abiding relation of position, and a simi- 
larity of motion and of nature, which philosophers have 
noticed,* and there are strong indications of unity of design 
and creation. But their very appearance exhibits such a 
congeniality and analogy of nature with the radiant bodies 

* " The fixed stars preserve an invariable position relatively to each 
other. There is in all the stars a general periodical motion, which pro- 
duces a slight change in their respective positions, which is called 
sberratlon. Several stare have proper motions peculiar to themselves, 
▼ery slow ; but which the lapse oftime has rendered sensible. Hitherto, 
these have been principally remarkable in Sirius and Arctarus, two of 
the roost brilliant ; but every thing induces us to think that in succeed- 
ing ages, similar motions will be developed in the other stars. ... It is 
•xtremely probable that the nsiara of all these stars is the same.'*— >La 
PUies, BystAms, p. 8fi and 81. 
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which form our system, and especially in possessing and 
imparting the same luminous fluid which we enjoy, that the 
reason cannot but refer all the stellary orbs in the celestial 
spaces to one common Author. The identity of the light, 
which alike emanates from all, precludes all rational dmibt 
on this interesting question. That our light was his crear 
tion we learn from his Scriptures. This fact justifies us in 
referring it in other orbs to the same origin ; and nothing 
in the universe shows any marks of any other creative 
power. 

The facts of nature are sometimes so surprising as to 
foe incredible to any but a scientific mind. One of uiese is 
the circumstance, that those fixed stars, in their imm^ise 
remoteness from us which occasions their parallax to be 
insensible, should yet be visible to our eyesight, especdal^ 
when the portion of their light which reaches us is so incon- 
ceivably small. That light, the most attenuated fluid we 
know, whose particles have the incomprehensible minute- 
ness which was mentioned in the former Letter, should travel 
in undeviating straight lines through so many inexpreaaibiB 
millions of miles, and reach our comparatively petty globe^ 
^nd enter every eye upon the surface which looks towards 
them, — is one of the mirades of our created nature. But 
this effect becomes the more surprising, when philosophers 
of great caution and high reputation present to us their coiD- 
putations of the comparative smallness of the degree of the 
iuminous fluid which from them affects -our visual organs** 

The great host of heaven, technically called the fixed stars, 
have other analogies to our system, which confirm the belief 
that they originate from the 'same creative Power, though 
in a different, and to us unknown, chronology ; but ivhich 
makes the epithet of fixity in some degree an erroneous 
denomination. Though appearing to our unassisted eye ai 
single stars, some are not so, but are a combination of 
several. One has been ascertained to be a sextuple etavy or 



*Dr. Wollaston innerred the sanHi lijgfht to Iw 11,839,930,000 thssi 
vreater than that of Sirias ; and if we suppose that the sun lost balf-af 
nis light by the reflection, then that of Sirius, one of the brightest attti 
"we know, is not one 20,000 millionth part of the Mlar Hght. But tfest 
•f the smaller star Vega, he computed to be only one-nHith part -or tiM 
Kght of Sirias, ••ri80«000 million times less than that of the i 
russac. BolL Univ. ik|pt. 1830, p. 182. ¥et U is visible to as. 
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six associated together;* two others are quadnq>Ia, or 
mups of fi>ur;t several are triple ;| and still more are 
doable.^ This resembles our earth and the moon, and the 
other planets with their satellites. This similitude is in- 
creased, by our finding that they revolve round each other» 
or round a common centre, as we and our companion move 
round the sun. Another analogy may be traced in the 
colours of some ; for one of the stars is white ; Aldebaran 
is a glowing purple ; 11 Scorpio is red, like our Mais. It also 

*Bir J.8oat1liioCMtlM9orOiiontobeofUiiak{nd. Tlw llrat of the 
tix being 8^' flrmn the principal, which is of the fifth magnitude. 

t As the sof Peraeas, and a of the twins in Castor. Two of these fbar 
are very near, and form a system ; the two otbera are above V distant. 
—Sir J. South in Ferussae, 1637, vol. ii. p. 109. 

X The Y Is Lbo 1> triple, and two of them form a system. The same 
may be said of t Bootes, ^ Scorpio, and a Northern Crown.— ^. Sir 
James also mentioned, in this paper, to the Royal Society in 1815, that 
all the three stars of the triple star ^ Cancer were ascertained to bo 
relatively in motion, and described orbits about each other. He and 
Mr. Herschel remarked in 1894. of the triple star Lynx 13, that two of 
ttiem were very near ; that they had manifoslly altered their distance^ 
and yet the fortbest of the three had not sensibly seemed displaced. 
Their angularity movement is 32^ in forty yearn, which announces a 
complete revolution in OM years. In fifty-seven years Ute three stars 
would be in a straight line.— Pbil. Trans. 1894. Part a. 

$ The same gentleman remarked, that a great number of other stars 
were double, and presented also angular movements, which Indicated 
revolutions round a common centre ; as and y of Virgo, ^ of Bootes, 

3 of Cassiopeia, 33 of Orion, 8 Serpent, p Ophiacus.— /^ In the 
onble star \ Great Bear an angle of nearly 14^ was found to have been 
described by the two stars about their common centre of gravity in less 
than two yearn. It was M. Struve, of the Dorpat University, who first 
observed this important pbenomenon, which implies that these two stars 
form a system. In 1836, with one of Frauenbofer's large renracting 
telescopes, this professor surveyed 1000 double stars of the first four 
classes : 800 of these were then new to science, and 300 of them of the 
first class. This indefotigable man, continuing his labours, has ex- 
amined above 130,000 stars, and found 3060 to belong to the first four 
elasses of double stars, of which in 1830 he had omy seen and cata- 



logued 500. 
11' 



The colours of the stars are curious and beautlAil phenomena. 
Tb'e instances specified by Mr. Barker in August, 1831, will give some 
idea of them :—a Hercules a double star: the large stnr red ; the small 
of a bluish-green colour.—^ Hercules : the large star bluish-white ; the 
•mall of a fine ash colour.—/? Lyra a variable star: three of the combi- 
nations are while ; the fourth of a red colour— v Cygni a triple star: 
the large are white ; the others red. — y Andromeda : the large star red ; 
the smallest sky-blue.— Near 31 Persei is a double star: the large one 

Jrellow ; the small blue.— Near the feet of Aries is a double star: the 
argest of an intense ruby colour: the small one green. — Uranua np- 
pears like a star of the fifth msgnitiide, with a blnish-white light Tha 
asteroid Pallaa shines with a fidm rosy tint.— Lit. Gsietts, No. 7M, 
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appears in the changes and in the brilliance of many, which 
is a variation that has been remarked in ^pme of our 
planets.* There is also the grand analogous circumstance, 
that as all the planets move from west to east in their rota- 
tions and orbits, so the whole body of the stars appear to 
have a general movement in the same direction, whicQ some 
have computed to be completed in 26,000 years. 

The creation of the fourth day, being considered as con- 
fined to our own system, embraced tbe sun, moon, and 
connected planets, and may be considered as extendinff to 
their composition and allocation. Let us briefly rec(£ect 
the leading circumstances of this important formation. 

Of the actual substance of the sun, so little, satisfactoiy 
yet to our judgment, has been discovered, that all which is 
mentioned concerning it, can rank no higher than conjec- 
tures of scientific imagination more or less plausible. The 
comparative masses of its spacious substance, and of the 
other planets, have been calculated.! Br. Herschel thought 
its body to be opaque, with an upper stratum of self-lumi- 
nous clouds. Black spots, of varying magnitude and form, 
are continually appearing upon it, and receding ; and have 
led astronomers to discover that the sun has a rotation round 
its own axis, which it performs in about twenty-five days 
and a half4 These spots are almost always comprised in 
a particular zone of its surface.^ His diameter has been 

* La Place mentions of Venue that it becomes at times so brilliant as 
to be seen in Aill daylight with the naked eye. The greatest brightness 
returns after an interval of eight years.— P. 54. Above thirteen stars ar« 
known to be changeable in this respect. The increase of light has been 
found to occur more rapidly than its diminution. 

t La Place states the following proportions to exhibit the relative 
masses of the planets ; that of the sun being taken as unity :— 



^^''^"'y -mm 

Venus L 



405^1. 

The Earth — L 



164,986. 



Mars... 
Jupiter. 
Saturn. 



1 



8,546,820 

1 
1,07(^6. 

1 
8^1& 



Uranus. 



I 



17,918. 

, _, , . Syst^me, vol. U. p. 42. 

La Place, vol. i. p. 19. j » i- 

lb. p. 30. One of the largest spots for some time seen upon the son 
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estimated to be 886,149 miles. From the faint zodiacal 
light which at times accompanies it, an atmosphere has 
b^n ascribet] to it, but so thin that stars are visible through 
it.* The variety of seasons virhich it was appointed to pro* 
duce is caused by the inclination of the ecliptic to the 
equator.! 

The substance of the moon is more known to us than that 
of the brighter luminary. Its volume is forty-nine times 
less than the volume of the earth.t There is ground for 
supposing that all is solid at its surface, for it appears, in 
powerful telescopes, as an arid mass, on which some have 
thought they could perceive the effects, and even the explo- 
sions, of volcanoes.^ There are mountains on the surface 
of the moon which rise to the height of nearly two miles ; 
and it has been inferred that it has deep cavities, like the 

was on 30tb June, ]830. The diameter subtended an angle of 57". It 
was then calculated, that taking the sun's diameter at 8CK),000 miles, it 
extended 23,750 miles in length, and being nearly circular, would in 
that case have covered 443 millions square miles of the sun's surface. 
The greatest magnitude of spots mentioned by La Place is four or five 
times that of the earth.— P. 10. ** The nature of these spots is yet un- 
known."— lb. 

* La Place, p. 20. Dr. Herschel has inferred, that what he deems the 
son's luminous atmosphere is 2,500 miles fVom Itn surfhce. 

t lb. p. 8. If this obliquity were to be altered, and the ecliptic to be 
made to coincide with the equator, it is supposed that our animal and 
vegetable species, as now constituted, would be destroyed, and the human 
race, in their present state, be unable to subsist. Condamine reckoned, 
that in 1755 this obliquity was less than in 1510 by 1' 16" — Tour to 
Italy. And it is now calculated to be 23' 47" less than it was in the 
time of Eratosthenes, decreasing a small quantity every year. 

t La Place, p. 35. 

^ La Place, p. 4-2. " This surfkce seems to show traces of volcanoes ; 
and the formation of new spots and the sparks which are observed in 
its obscure parts ap}>ear to indicate volcanoes in actual operation.*^— ^. 
p. 47. . . . 'f he aerolites, or great stonen that fall occasionally fVom the 
air, are either consolidated in the atmosphere, or come to us fVom the 
moon, which many philosophers think probable. Mr. Harle calculates, 
that a body projected from the surAce of the moon with the vplocity 
of 6000 feet in a second would be carried beyond the attraction of its 
mass as now ascertained ; that is, a force capable of projecting a body 
a little more than a mile and a half in a second. But cannon-balls 
have been propelled half a mile in a second. Therefore a projectile force 
three timer greater than that of cannon would move a body (Vom the 
moon beyond the point of equal attraction, and caoRe it to reach the 
earth. But a force equal to this is often exerted by our earthly vol- 
canoes ^nd subterraneous steam.— Notes to La Place, vol. ii. p. 429. 
Hence, there is no imposnibility of their cominf flrom tbs moon ; but 
jrtt I Uiink the aerial cimsoUdatioa mon piobshl^ 
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basins of our seas.* Caspian lakes have been suppoeed in 
it. t But it has either no atmosphere, or it is of such extreme 
rarity as to exceed the nearest vacuum we can produce b^' 
our best constru^ed air-pumps ; so that no terrestrial anir 
mal could breathe alive upon its surfoce.f I^ then, it be 
inhabited, it is not by beings who have bodies like either 
men or any of our animated races. The lunar population 
must be of a far more aerial nature than our present selves^ 
or our most delicate fellow-creatures. Only sylphs, ^pirits^ 
or angels suit such ethereal medium. It has a j^eat num- 
ber of invariable spots, which prove that the moon always 
presents to us the same hemisjjiere, and revolves on its axis 
in a period equal to that of its revolution round the eaith.^ 
Its dark and bright parts have given rise to the idea that it 
has seas, islands, and continents; but it is now doubted 
whether it has any water at all ; and it has been su))poeed 
that if it had any oceans, the superior attraction of the earthf 
especially when in conjunction with the sun, would draw 
the aqueous fluid into a deluge over a large part of its sur- 
face. The light of the full moon is at least 300,000 timet 
more feeble than that of the sun.H From this inferiority, 
the lunar rays, when collected in the most powerful mirron^ 
produce no sensible effect on the thermometer.^ Indeed, 
they seem to have a cold-producing agency, according to the 
experience of practical men, though philosophers luive not 
yet ascertained the fact by their direct experiments.** That 

* La Place, p. 47. An American astroncHner has ima^ned Hut il 
wan covered with ice and snow. 

t Ferussac, Bull. Univ. 1830, p. 162. Mr. Gibers thinks that Lohr> 
man's Chart of the Moon surpasses all others that we have of it. 

I La Place, p. 42. 

^ La Place, p. 43. Tt is infhrred, that fVom this mode of morssMBl 
one half of its residents never see oar earth, and the other half nster 
behold the sun. In every month they have only one day and <Hie Bi|^ 
each a fortnight long. 

II This is Mens. Boaqner's inftrence, flrom his experiments, which La 
Place inserts in his work, p. 42. But Dr. Wollaston has thouc ht hunsiif 
justified, flrom his comparisons, to conclude that the light ot the sob Is 
almost a million of times greater than that of the moon. Ha conuolBd 
the solar light to equal thai of 5,5(53 candles placed at twelve in^ss 
distance, and the light of one of these, at this distance, to eorrespondl 
with that of 144 moons. He therefore inferred the sun to ezceedOiS 
moon in brilliancy 801,072 times.— Feruss. B. U. Sept. 1830. p. 170. 

IT La Place, p. 42. 

** M. Arago was assured by the gardeners of Paris, that in the mootbi 
of April sad May, they had ibond the leaves and bods of thsir 
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they have a peculiar and unsalutary influence on the animal 
firame i^ppears to have been actually experienced by some 
of our countrymen."* Other nations declare the samc.f It 
has been so often observed in mental derangement, that this 
malady has been named lunacy, from the assumed eiTcct ; 
and medical men, experienced in such cases, have assured 
me that in many there is a visible excitement at the changes 
of this luminary. Its atmospherical eifects have been also 
a8serted.t We learn from Plutarch, that the ancients be- 
lieved the moon to produce many sin^lar results, which he 
enumerates.^ Hence, however beautiful and interesting the 

when exposed to the Aill moon in s clear night, actually fVozen, when 
the thermomecer in the atoMMphere was many degrees above the flreezing 
point. He mrations that these facts indicate the moon's rays to have a 
mgoriflc power; but that tlie largest specolums directed to the moon 
wrodnoed no such indications on a thermoateter placed in their Ibcns. — 
Feross. Boil. Univ. 1827, p. S83. 

Dr. Howard. oT Baltimore, has affirmed, that on placing the blackened 
npper hall of "his differentiu thermometer in the focus of a thirteen- 
Ineh reflecUng mirror opposed to the light of a Aill moon, the liquor sank 
in half a minute eight degrees ! ! 

* ** Men on board a ship, while lying in the moonlight with their fhces 
eiposed to tile beams, often have their muscles spasmodically distorted, 
and their mouths drawn awry ; othere have been so injured in their 
sight as to lose it for several months.*' ** Fish hnng up all night in the 
light of the moon, when eaten next day, has occasioned vi<dent sickness 
and excruciating pains."— Montgom. Travels of Tyerm and BonneU 
The Baptist minionaries mention that he who has slept in the moon- . 
light is heavy when he awakes, and as if deprived of his senses. This 
corresponds with what Pluurch notices : *' Everybody knows that those 
who sleep abroad under the influence of the moon are not easily waked, 
but seem stupid and senseless."— Plut. Symp. 1. 3. I have felt this. 

t Mr. Madden mentions, that the Arabs attribute a morbific influence to 
the moon, and think it causes oidithalmia and catarrh. He thought 
there was some influence fhmi it in the desert, beyond the coounon 
dampness of the nights.— Travels in Turkey. 

t M. Flangerges declares that for nineteen yean he Iband a constant 
relation between nebulous days and the i^iaaes c-f the moon.— Bull. 
Oniv. 1829, p. 00. 

% Plutarch's notices are : — " The moon has some influence on flush ; 
meat oorrupu sooner In the moonlight than in the sun— nurses are cau- 
tious of exposing their iaflints to the moonbeams— women brought to 
bed at ftill moon have easy labours— hence Diana, or the moon, was 
made the goddess of childbirth; and Timotheus says, *And by tbo 
moon, which lessens the pains of women*— the carpentere reftise trees 
cut in tlie flill of the moon, as softer — fhrmera nsually thrash their wheat 
in the wane ; it Is then drier, and beara the flail better ; in the niU, It is 
moist and bruised— dough leavens sooner in the flill— at this time most 
dew foils. Hence the poet Aleman calls tlie dew the daughter of the air 
and of the moon.**— Plutarch's dynuras. lib. iii. quest. 9. I observe that 
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moonlight scenery of both heaTen and earth is felt to be by 
all, it will be always wise to recollect, that the night is oar 
natural and appointed season of retirement and repose. 

But our system could not be completed to be what it is 
without the other planets. These are the six lai^er ones, 
and the four asteroids, which move in circuit round the 
sun, like ourselves ; and the satellites which are found to 
revolve round the three most distant planets. 

The ten planets and asteroids are always visible, except 
when immersed in the solar rays. The first five have been 
known from the remotest antiquity, because they can be 
observed by the natural eye : but Uranus and the asteroids 
remained unknown till the telescope descried them since 
the middle of th^ eighteenth century.* Mercuij and Yenas 
never recede from the sun beyond certain lunits. The 
others are elongated firom it to all possible angular distances. 
But the motions of all these bodies are comprehended in a 
zone of the celestial sphere, called the zodiac ; and the 
breadth of this is divided into two equal parts by ths 
eclipticf 

MsRcaRY, so near to the sun, and thence so heated, that 
Dr. Walsh has not unaptly said, the inhabitants, if any, 
must be so many animated basaltic Memnons, revolves roond 
its axis as we do, and in the same time.t Being commonly 
immersed in the sun's rays in the evening, and thus con- 
tinuing invisible till it emerges in the morning, it appeared 
like two distinct stars ; and a long series of observations 
was requisite to enable the student of the heavens to recog- 
nise the identity of the star which was seen to recede firom 
the sun in the morning, with that which approached it in 
the evening ; but as the one was never seen until the other 
was invisible, it was at last concluded that it was the sane 
planet which oscillated on each side of the sun.t 

Mr. Edmanstone, who had lived thirty years in (he fbrasts of Demeiwiy 
remarks that trees cat in fall moon split, and the wood soon rots.— Bril. 
Univ. 1880, vol. vi. p. 168. 

* Mr. Flamstead, in 1600 and afterward, had noticed and reglsieni 
Uranus as a star; bat no one was aware that it was a i^anet till Dr. 
Herschel made the important discovery which has given the largest ei- 
tension to oar system that it is now known to embrace. 

t La Place, vol. 1. p. 48. 

i Schroeter thought this was done in 94 hrs. 5' 30".— Mr. Harte^ 
note to La Place, p. 395. 

$ La Place, p. 60. Its elongation (torn th« son never exceeds fUity- 
two degrees.— Tb. 48. ^^ 
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Vkhvs revolves, like our earth, in flomewhat left than a 
day.* Schroeter has inferred from his observations, that it 
has mountains of a considerable height, and is surrounded 
by an extensive atmosphere, whose refracting power does 
not differ much from our own.t It may therefore have in- 
habitants more like ourselves than those of the other planets, 
but it is much hotter than our globe, even in our tornd zone. 
It surpasses all the celestial orbs in its brilliancy. It i^ 
pears sometimes with horns, like the moon. 

Mars, distinguished by the redness of its colour, does not 
move exactly in the plane of the ecliptic. It ainnetimes 
deviates several degrees from it. It changes its apparent 
form, and becomes sensibly oval, according to its position 
with respect to the Sun ; which shows that it receives light 
from this luminary. From the spots that have been noticed 
on its surface, it has been inferred that it revolves in rather 
more than our day on its axis, inclined to the ecliptic in an 
angle of 66° 33^. Its polar diameter is somewhat less than 
its equatorial, t In this it resembles also our earth, f 

The splendid orb of Jupiter, though above twenty times 
larger in diameter than our globe,^et has received such a 
far greater acceleration of agency than was appointed to our 
planet, that he revolves round lumself in less than half our 
day.li His diumal circuit gives him five hours daylight and 
five hours night ; but his circuit round the sun is so ample, 
and his ratio of motion so different from ours, that he takes 
nearly twelve of our years to complete it. His season is 
mpposed to be uniform. 

* Schroeter (bund tbia to be in S3 hrs. U' 29". 

t La Place, p. 53. 

t Ia Place, p. 56. Arago measured these diameters to be in the ratio 
of ]89 to 194.-— ifr. p. 57. Bis sidereal revoluUon is 687 days : bis synod- 
leal 780.— A. p. 54. 

^ In oar globe ** the excess of the radios of the equator above that 
of the poles does not 8urpe88 20,000 metres."— La Place, p. 116. Not 
quite twelve miles and a quarter. M. Poinsot asserts that thia flatness 
of our globe at the two poles, though veT>' small, is sufficient already to 
derange our equator every moment ; as we perceive in the heavens by the 
sensible phenomenon of the procession of the equinoxes. — ^BulLUniv. 
May, 1830, p. 336. Newton first inferred this polar flatness. 

II Im Place, p. lOS. The motion of his spots indicates his rotation to 
be lyom W. to R. in a periud of 0,41077 decimal of a day.— P. 59. '* His 
volume is 1(HN) tinieH greater than that of the earth."— 7k p. 6^. His 
•emi-diauiuter is to the earth's equator as 991" 186 is to 26" 541.~ib. U. 
p. 44. 
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iDosl brilUnn 



.liipilei WSE maJe lo be llie mcisl brillinnl of the pi 
alter Venus, nbicb he sometuues BurpaEEeH in brightneB 
(hoDgh be IB al least livB times more FEmute rrumiiBtbar ' 
Son.' Like Ksaa and our globe, Ms oib is flittened al 
polEB.f Four amitU stus, or aatelJilea, canatantlj ai 
puaj him, always changing their rolnlivn position 



magnituile of Ihese moons csnnot yelbe eincLlynieaBureil;Mfl 
not have Ibe several obscure bells which are obaervnble opoV I 
' ■ ■ Uor. TohisinI ■■ -■ 

,t as a bright sti 

tB brthsi^ 



the sun is Bupposod to appear 
little or no sensible heat. 

SiTDBNWoB placed about nJ 
from us Iban the sun ; and made to revolve round his i 
tike Jopiler, in less than half of our day ; though his m 
is BO much greater than ours. His celebrated ring was found 
by Hersrhel to have a similar rotation, in nearly the 
lime.^ Although so remote from the sun, both his 
BnJ his rins are deemed opaque bodies, illuminated by It 
The ring disappears when tbe earth is in its plane, as ib . 
tbickiieBs is impeiceplible, and it becomes ftlso invisibia ^ 
when tbe sun is in its plane, and continues so bb long taf ' 
that plnne is between the sun and the earth.ll ll« seven 
satelules revolve around it from west lo east, in orbits neariy 
circular — the first six nlmoat in tlio plane of the ring, white 
tbe orbit of ibe seventh approacbes more to the plane of the 
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ecliptic. Herschfil traced five belts upon its surface, nearly 
parallel to its equator.* 

With the orbit of Saturn our solar system had been al- 
ways thought to terminate, till Dr. Herschel, on the 18th 
March, 1781, ascertained, that vast as his circuit was, yet 
that it embraced only half of that area of space which it 
really includes, by discovering a new planet to be revolving 
at twice the distance of Jupiter from the sun. This grand 
addition to our system was at first named Georgium Sidus, 
then Hersdiel, and now more commonly Uranus, especially 
on the Continent. It moves vnth a slower ratio of speed 
from west to east, and forms by its orbit the present con- 
fines of our planetary system. Its apparent diameter is very 
small. Herschel discovered six satellites to revolve about 
it, in orbits nearly circular; but only telescopes of very 
high magnifying power enable us to perceive them. Two 
oidy have been recognised and fully admitted by other 
astronomers.! 

The asteroids, or telescopic planets, that revolve b^ 
tween Mars and Jupiter need not be further noticed 
here than to mention their apparent confurmation of the new 
law which the scientific Bode had suggested ; or, to speak 
more correctly, his recent perception of an ancient law ; 
for what is novelty to us b antiquity to nature. His idea 
was, that the several planetary orbits have a progression in 
their maffnitude. But this law seemed to be interrupted 
between Mars and Jupiter. Hence he inferred, that there 
was a planet wanting in that interval ;t a bold yet pro- 
found conjecture ; but this predicted deficiency is now 
found to be suppUed by the four new asteroids, which occur 
in the very space where the unexplained vacancy presented 
a strong objection to the theory. AH their orbits conform 
in dimension to the law in question, t Thus the deduction 

* La Place, 68, 69. " Saturn moves in his orbit more than 33,000 miles 
an hoar.** — Herschel, Disc. p. 192. 

t Hence, La Place thinks we cannot yet be incontrovertibly sure of 
their existence.— P. 70. 

X His pereeptlon was, that the {danetary distances above Mercury fbrm 
a geometrical series, of which the comnum ratio is 2 : each orbit in as- 
cent being doable the distance of the next inferior me flrom that of Mer- 
cury. Thus Saturn revolves at twice the distance of Jupiter, and Uranus 
at twiee that of Saturn; but between Jupiter and Mars the law seemed 
tofhil. 

i J. W. Hersdiel's Disooorses, p. 308. 

E 3 
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^ Bale was aBCerlninnl >^ 



E wonr.B 



I be one of those prejiclire anti- 
njMiliana of tni* science whicli, if jiul, are, like Nenton'i 
infercncn of Uie (ombiutibilily of the diamonJ, sore lo be 
verified \ij the mbaequenl acceesiona of our philosophical 
knowledge. Tbeae asteroids move at half the diatance of 
Jupiter, and at twice that of Mars, from Mercary. Thia 
establisbiaont of such a law furnishes another impreiai 
inalunce of the scientillc plan nail principles on which ere 
tion hs^ been fiLbricaled. Every riew perception of the i 
telUgent laws by which the heavenly bodies moTC and a 
regulated makes more palpable the impoesibihty thai they 
can have occurred from any other orighi than that of a ' 
■ignine, conceiting, selecting, and ordaining cnune — a i 
pfc-fixuling, inlelleclnal Creator. Such wonderful scie 
ao exactly, so efficaciously, and so pennsnently operslingi 
ean never Imve arisen trom mere conrusion, from Tandoill 
motivity, ot from irrational chance.* 

Such was the celestial system with which our globe wsi 
UMciated at its creation, dislinct from the rest of the starry 
inaaHD. But you will observe that the comets have no' 
becui mentioned as a part of it, and may be dispoeed lo adi 
Hbether Ihey were among the heavenly bodies that, were oi 
B 0Onleui|H>rary formation with onr earth. It W a natan 
inquiry ; but we have no materials on which we can satii 
fwlorily reason to any useful conelusion on this poinl 
Although we hare now become acquaiiiled with BO many, w 
Itnawbnt little about them. They participate, like the olhet 
■tara, in the movement of the heavens ; and this, rombtned 
with the smallneBs of their parallax, proves that Ihey ara 
Dot meteors generated in otir almoEMiere. Their proper 
motions are eitremely oomplieated. They have a place in 
ever; direction ; and are not restricted, like the planets, Ii 
move from west to east, and in planes very little incUned to 
the ecliptic, t 
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If we knew their uses in our system, we could form more 
probable conjectures as to the chronology of their creation. 
They have been noticed from the earliest era of astro- 
nomical histoiy ; and if our modem philosophers had not 
discovered that some, at least, leave us to return a^in into 
our system, and therefore describe a vast elliptical orbit 
round our sun, we might have fancied that the periods of 
their first recorded appearances in our field of science were 
the eras of their individual formation. But their recurring 
presence proves that their first existence ascends into unex- 
plored and unrecorded antiquity. Yet from whence they 
come to us we as little know, as for what purpose. Tycho 
Brahe proved that they were farther from the earth than 
the moon, and were nearly as distant as the planets. The 
comet of 1682 teappeared in 1769, having in the interval 
described an orbit like an ellipsis, answering to a revolution 
of 27,937 days. It will therefore reappear in November, 
1835, or four years hence.* In its greatest distance, it is 
supposed not to go above twice as far as Uranus. This is 
indeed a prodigious sweep of space ; and it has been justly 
observed, that the vast distance to which some comets roam 
proves how very far the attraction of the sun extends ; for 
though they stretch themselves to such depths in the abyss of 
space, yet by virtue of the solar power they return into its 
effulgence. But it has been recently discovered that three 
comets, at least, never leave the planetary system. One, 
whose period is three years and a quarter, is included within 
tbe orb of Jupiter ; another, of six years and three quar^ 
tors, extends not so far as Saturn ; and a third, of twenty 
years, is found not to pass beyond the circuit of Uranus, t 

* M. Ponteronlant, in Ball. Univ. 1830, p. S30. " It experienced in its 
eoane perturbations fh>in tbe planets Jupiter, Saturn and Uranus, and 
a sensible alteration flrom the action of the earth.**— 7ft. He calculates 
these perturbations. It had appeared before, on 25 Aug. 1531, and S6 
Oct. 1607 ; then on 14 Sept. 1062, and 12 March, 1759. lie expects it on 
7 November, 1835; but M. Danwiseau thinks it will be the 4th of that 
month.— /ft. [A Aur bet for betting fhncies.] With such authentical 
precision do men of science attempt to anticipate the movements of 
these immensely distant, and osnally invisible bodies. ' 

t Mr. J. T. Barker, Backardt. and La Place have calculated and shown 
the effects which the action of Jupitei's attraction has had on some of the 
comets. It may have rendered the one of 1770 then virtUe, which had 
been unseen before ; and have made U invisible afain fh>m the year 
1779.— Mechao. Celest. ii. p. 326 
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The little comet, the first of these three, whose returns 
were predicted and its orbit ascertained by Encke, cuts the 
orbit of four planets in its path. Approaching within the 
distance of Mercury, it recedes to about four-fifths of that 
of Jupiter. Its body seemed without a nucleus, or any 
regular, defined form. Stars were seen through it. It is 
attached to our system, and describes equal areas round the 
sun in equal times.* Its figure was circular, approaching 
to an oval, without any appearance of a tail. This fact 
evinces such relations to our system, that if any comet can 
be placed contemporaneously with it, this might be included 
in the process of our creation.! 

*' The primUwe fluidity of the planets is clearly indicated 
by the compression of their figure, conformably to the laws 
of the mutual attraction of their molecules. It is also de- 
monstrated by the regular diminution of gravity as we pro- 
ceed from the equator to the poles. This state of primitive 
fluidity, to which we -are conducted by astronomu»l phe- 
nomena, is also apparent from those which natural history 
points out." Such i^ the deliberate judgment of La Place.$ 
Sir Isaac Newton had also, a century before, asserted the 
primeval fluidity of our globe. It is thus that Moses first 
displays it to our view, a moving, liquid, unformed mass. 
In this state, under the additionid action of Ught, it began 
its wonderful rotation, and became the regular composition 
of which it now consists. 

One of the grandest circumstances to which the contem- 
plation of the heavenly bodies that form our system at- 
taches the attention, is the surprising distances at which 
they are placed, and the stupendous amount of space which 
they occupy by their circuits. Our earth is above ninety 
millions of miles firom the sun ; Saturn is above eight hun- 
dred more miles farther off; and the next and most remote 
that we know, which is connected with us, the Uranus, is 

*Mr.D«vie8 Gilbert. 

tThe able Mr. Strove inrerred that it probably received its light fhmi 
the sun. It had no solid nucleus, because he saw very small stars 
through its nebulosity, even within a few seconds of its most brilliant 
point. It presented a centre of intense light nearer the border. It be- 
came more brilliant as it approached the sun, and its dimensions dimin- 
ished as it came nearer to the earth. Bat its fomi in 1828 was not the 
same as in 1825.— BuU. Univ. 1830, p. 107. ' 

^Syst^me, vol.U. p. 365. 
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twice that mighty distance.* The fact is sublime, and vast 
beyoiid*the power of our words to express, or of our ideas 
to conceive. This last planet of our system rolls in an 
ellipticad circle, of which 1788 millions of miles is the di- 
ameter ; and therefore circumscribes an area of 5000 mil- 
lions of miles. Our system occupies this amazingr portion 
of ispace ; and yet is but one small portion of the inde- 
scfibable universe. Immense as is an area of 5000 millions 
of miles, yet it is but a very little section of the incompre- 
hensible whole. Above 100,000 stars, apparently suns like 
ours, shine above us ; and to each of these, that analogy 
would lead us to assign a similar appropriation of space : but 
of sucli a marvellous expansion of extent and being, al- 
though visibly real from the existence of the lucid oibs that 
testify its certainty to us, the mind, with all its efibrts, can 
form no distinct idea. Thought lapses into nothingness 
whenever it attempts to do so ; and yet, astonishing as this 
is, it becomes more wonderfhl from the fact that the dis- 
tance is so immense from us before those other myriads be- 
gin, that no fixed star can be made to give a parallax by 
the most powerful instruments. The remoteness, there- 
fore, of the nearest beyond the orbit of Uranus, must be 
what, from the poverty of earthly language, we must be 
content to call immeasurable. 

This is indeed a marvellous mystery. It compels us to 
call creation an infinite immensity. It aggrandizes the 
Creator into a sublimity, that would render it the most 
presumptuous folly for us to imagine that he could think of 
or care for us, if he had not expressly revealed to us his 
condescending regard, and his invitation and command that 
we should attach ourselves to him. But this awful great- 
ness makes that revelation the more inestimable to us ; for^ 
without such a charter, without such personal authorization 

* Mr. Hornsby baa made tbe following calculations of the absolute 
DI8TANCB Of the FLANKTd flToin the SUN, in English miles : 

Mercury M,381,700 

Venus 67,795,500 

OnR Earth 93.736,000 

Mars 142,818,000 

Jupiter 487,478,000 

Saturn 804,163,000 

Phil. Trans. 1771, vol. Ixl. p. 674. 
Tbe Uranus is twice that of Saturn. 
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for sni aBectionale odDration nnd gmlcful duty, what 
our leaum auggeal In ua, nhlle U contemplalnl a. lunjetf 
■0 ItcmeiiduUB, but a Ireinaloua riceiul and silent deenair ! 

Anolliec coinidoration is aalonndirg ; — Whan 

<re gate, on a dear evening, on the bright Jupiter, we are 
ieeini! im object tbat is 4S7 millionB of milrs Iroin UB. But 
nben we look at the bright Orion, or tiie Groat Bear, we 
are beholding BUbBtnnces which are myriads of times tbat 
remoteneu trom ua. . . ■ The idea froiaenlly aTciwhshns 
ine, as I atand atid view (hem, and tiunk (bat t, a petty 
human being, have the faculty, and can exercise (ho power, 
of lookinu through millions of milliang of niileB of extended 
npacc, and that I am at that moment aelually dmag M — and 
that aueh an amazing eipanse is perviouH to my eye, and 
perceptible by my conscious and, in comjiarison, inaigiiifr- 
ciuit soul. But miraculousness is the true cliaiacter -s^ 
created nature.* 
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In perceiving how elaborately the planets have been as- 
sociated with us, and our earth with them, and all with the 
sun, — and have for that purpose been placed and kept apart 
from all the rest of the starry nations, though so numerous, 
— ^we are led to inquire what the Divine intentions were in 
this special connexion ; and what mutual relations be has, 
or purposed to have, established between us. It is a nat- 
ural subject of our curious thought. But he has disclosed 
nothing of what he has done or designs by thus linking us 
so particularly together. We can ascertain that we act 
physically on each other by our masses ; but no communi- 
cation of any sort has passed between us, and we are but 
known as a moving star to them, ns they are so to us. 
Yet our social combination in the vast regions of space im- 
plies that some unknown relations are existing between 
us ; and we may infer that our several destinies have some 
appointed reference to each other. At present, we move 
through the heavens in our individual solitude, as if we 
had no affinity together — ^we mutually gaze at each oth^r, 
and wonder at an association so inconsequential ; but it is 
not improbable that future a^es may unfold some grand 
result and scenes, that will ms^e our relationship a 8i£lime 
reality. 

When sufficiently arranged and consolidated, our earth 
was placed, with the planets, at those immensely distant 
points and scientifically calculated intervals, both from each 
other and from the sun, which would accomplish the pur- 
poses to be fulfilled in each. A mighty impulse was then 
added to each, apparently differing in amount, which, if it 
had been unchecked, would have propelled them through 
the endless expansion of the universe ; but an attractive 
force was at the same time attached to the sun, which drew 
them, by a mysterious gravitating tendency, down to his 
centre. A marvellous aidaptation was then skilfully and 
most exactly settled between these counteracting forces, 
and according to their individual diversities; by which, 

takes 83 times the period we do for his circuit ; and Satam, tlunigli but 
little more than 9 times fiirtber off^ employs in his orbit 29 times thitt 
space of daration in which we accomplish our annual journey. 8o that 
different degrees of impulsive or {HrojecUle fteoe must have been im* 
parted to each of us : for the dilferenoe of masses does not seem to ae- 
count for the diveraities. Saturn is nsariy 104 times oar mass; whils 
Uranus is not quits 17. 
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whllg the attrnctiiHi of grBiitation vox nmUc by sniDvaria.- 
Iile law to be ev« cqiiul ta the maaaes of each pluiet, (lie 
centiifagnl or projeclile impulaiaiii piecUely pToportioned in 
every une to that aUroctdon, wbb given to each plaiiel : bo 
that in no one it should exceed the golar attraction, and yet 
that it should be always eufficient to prevent that commaiid- 
ing power ftom pulling any one out of its appointed orbit 
down to the absorbing centre^ Ou this uicely^balaoced ad- 
justment of two most mighty aud ever struggling and op- 
poainv ToTceH all the movemenla of our planetary syat^n 
are daily proceeding, ever on the ver^e of the moot destruc- 
tive danger, by either energy mastermg Ihe other ; and yet 
such a poiverfiil and vigilant superintendence is constaully 
gavoming both, that this pcrilaUE contest has continued 
nearlj 6(100 years without the balanco Tarying in the 
slightest degree.* The most scientiGc hannany continuea 
to regulate them with unabated constancy and unrelutng 
eiaRlilude— ceaseless battle with as nneeaslng equalization 
of force and energy ; the mast miracalous activi^ with the 
most steady maintenance of undeviating order.t Nothing 
but Ihe Divine wisdom could have composed sach a finely- 
balanoed system of tremendous forces, — nothing bat the 
Divine power could command them, or perpetuate their in- 
diapenwible oquahly ; — and nothing but the Divine will can 
diasolve what it is upholding.t Wo may again repeal, and 
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on high human authority, that it is impossible that this can 
be the meaningless result of unmeaning chance ; for it is 
La Place who has said, ** One of the most remarkable phe- 
nomena of the solar system is the rigorous equality which 
is observed to subsist between the angular motions of ro- 
tation and revolution of each satellite. It is infinity to 
UNITY that this is not the effect of hazard."* 

We are therefore philosophically entitled to say, that this 
worid, whose scientific construction appears more wonderful 
the more it is contemplated and understood, and the study 
and apprehension of whose imbodied science has enlarged 
and elevated the human genius to its loftiest sublimity and 
most enduring feme, must have been framed by a tran- 
scendent supernatural agency; and could not otherwise 
have become what it is ; — neither could it, without the con- 
tinued aid or co-operation of the same superhuman power, 
remain what it is — so firm, so unbroken, so undecaying, and 
so beautiful as we everywhere discern it to be. For it is 
a vast ccHnptication of multifarious parts — a very artificial 
arrangement of heterogeneous things, none of whose par- 
ticles are in their original or natural state ; and the whole 
and every portion — all that is in it or upon it — are in con- 
tinual motion, action, reaction, and counteraction. Our 
reason suggests to us, that no particles put forcibly to- 
gether, and continually agitated, separating and forming 
new combinations which never adhere together long, could 

Place safflciently show the strict geometric science, of the sublimest 
kind, on which all the laws and phenomena of our system have been 
constructed. There are several other illustrious mathematicians, whose 
works will fXimish supplementary illustrations of the same magnificent 
truth. 

* Syst. vol. ii. p. 306. The Marquis La Place has thus marked the 
five principal phenomena of the planetary system, as those which are to 
be considered by all who investigate the cause of its primitive move- 
ments. 

I. The motions of the planets are in the same directicm, and very 
neariy in the same plane. 

n. The motions of the satellites are in the same direction as those of 
the planets. 

ni. The motions of rotation of these diflbrent bodies, and also of the 
sun, are in the same direction as their motions of projection ; and la 
planes very little inclined to each other. 

IV. The small eccentricity of the orbits of the planets and satellites. 

V. The great eccentricity of the orbits of the comets ; their incUna- 
tionif being at the same time entirely indeterminate. — La Place, Notes to 
kis Syst. vol. ii. p. 354. ~~ 

r 
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abide in their orderiy aMociation, and preserve their doe 
relations, arrangements, and regularitiea, unleu the power 
that made, persevered to superintend, and by its cxmunaed 
government compelled the discordant composition to perpet- 
uate the order and system, and artificial euboxdinatums and 
harmony, which keep the multiform divenitiee one com- 
bined and consisting whole. As what is eomidicated can* 
not have been eternal, nor what is full of the most ab- 
struse science in its construction have been pot together 
but by a highly scientific mind, so all discordimt aiid arti- 
ficial combinations, that are always in counteracticm with 
each other, with a constant nisus to separate, coald never 
be kept permanently together but by the unceaainff appli* 
cation of the complicating power, and the continued mper- 
intendence of the forming intelligence. Any other aaf^M)- 
sition not only leaves an effect without a cause, bat ex- 
hibits the contradiction, of an effect divested of its csMise 
continuing to occur, in opposition to the abiding actam 9i 
destroying causes and preventions operating unresistedly. 
The difficulty is not lessened by the theory of a creatioii 
so perfecUy formed at first, as to require no after-pnmdowe 
or attention ; for this idea, if correctly examined, will be 
found to be but the assumption of an impossibility, when 
applied to any complicated structure. A simple atom, whidh, 
when once made to exist, cannot cease to be, and oannoi 
alter except by His fiat who called it into beinff, may need 
no future care. But no complication of particles oat of 
their natural state into an artificial one can continue in their 
forced condition without a continued action of the compli- 
cating power — and this is the creating one. The combining 
energy must continue to combine, or the combination in 
time will sever. The creatine power must continue to set 
as the conserving power ; and therefore, as a superintend- 
ing Providence, preserving what it has made, supplymg 
what wears ofl^ supporting what declines, restoring what 
decays, and adding new means and impulses when ncrw n- 
sults are to be produced and new purposes accompUriied. 
^o words alone create ; no words alone can be supposed 
to preserve. In both cases a power operates ; an i htI - 
ive power accompanies the mandate, and the necessary ma- 
terials are moved by that power into the previously planned 
and appointed combination. The same power keeps united 
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what it tkiui unites, and what, without such compulsive 
agency, would never so unite, and never remain in lastiof 
union in opfMieitioa to its original independency or difference 
of eoadition. 

Hence the complicated structure and system in which all 
things subsist are evidence to us, that the intelligent Power 
whidi hrou^ them together, is still abiding upon them 
with its origmal energies ; and that it continues in the same 
action upon them which it applied in order to unite them. 
Thus, superintendence and continued a^ncy appear to be 
essential to the subsistence of created things, in that com- 
plexity of make, in that artificial order,' in wblch we behold 
them. Their component at<mis can have no properties in- 
herent in themselves to cause this cohesion ; because what 
is oriffinaUy and essentially sole and separate untU it be 
forcib^ combined cannot have any natural property or ten- 
dency to combine. Combining tendency is mcompatible 
with original separateness. It must be tbie addition of some 
other agency. Hence nothing could remain in those beau- 
tiful but compulsory mechanisms, whose laws and princi- 
ples have suggested and constitute all our science, unless 
the same power which created acc<mipanied them in its 
providential agency ; and by thus accompanying, perpetu- 
ated the duration of its sublime constructions and most in- 
teresting compositions. 

The just inference from these remarks seems to be, that 
supernatural agency is as necessary to the present subnst- 
ence of things, as it was to produce their original forma- 
tion ; and that it therefore is one of those abimng and es- 
sential laws of nature to which all other laws,-— Uiose ma- 
terial and secondary ones which we can explore and calcu- 
late, — are but its chosen associates, its appointed and sub- 
ordinated instruments. The master law and these servant 
laws are ever operating together in their distinct lines of 
action, and neither at any time without the other. Nature 
is never deserted by its Maker. It was not framed as an in- 
fantile toy, to be put together for a momentary amusement 
and then forsaken. It was made for the benefit of its in- 
habitants. It will never last longer than it is a subject of 
its Ruler's care. It will cease when his attention to it 
ceases, but will endure until that be withdrawn. Its con- 
tinued existence is therefore a demonstration of his con- 
tinuing regard and persevering care. 
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of raCnie ; and without a due recollection of this, great 
Bsoning, and much imperfection and incompJele* 
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great chasm, and i 
ever may remain. 

Avoid, therefore, ail abEUrd prejudices theoreticallj aj 
mimcins. They are inseparable [iom ciisCraici " 
\rs\a a miracle. lis subaistecce is not less h 
idea of a miracle is, that it is an act of Divine power- 
event which the mftterial laws of nature, without tlie greal* 
law of the Divine agency, could not eiTect. To describe > 
miracle aft a violation of the laws of nature is an incorrect 
and an ina{>pIicHbie definition ; for all the laws of natara 
are in continu.-il violation and ounteraclion by ecLch other. 
Fire bums, but water eTtingaisheB it. Water is fluid, but 
cold converts it into a solid, and heat into air. It ia the es- 
lablished course of nature, that all its laws should bo thus 
violating each other. It is b]' such a violation that we roll 
yearly round the sun. This is the result of the attractive 
lair continunlly violating the law of that propulsivs force 
which every planet has received. These two laws are in a 
constant struggle, each violating theolherj neither prevail- 
tngr—and therefore the result of thoir unceasing conflict 
SM counteraction is that forced compromise, ever resisted 
by each, but maintained by their very resistance, which ap- 
pears in our drcuilous orbit. We now go round the sun by 
no willing movement ; instead of flying ofT from it, ai one 
law urges us to do, and instead of falhng into it, to which 
the other is always drawing us — this mutual violation of 
each other's law compels our planet into that elliptical cir- 
cuit, which is the artiflcial prniluct of this sppiunted conteBt. 
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A miracle is therefore the exerted will and agency of that 
Deity, who is an unexcludable part of all nature, as well as 
his works : who is ever superlatending them : and who 
acts by his natural laws in the usual course of things, and 
by the special operation of a miracle whenever he deems it 
proper to do so. He alone is the judge of the necessity or 
expediency of such an interference; but whatever he 
chooses to do for the benefit of his creatures, there is no- 
thing to prevent him from accomplishing. He has,no con- 
troller nor superior ; nor does he take counsel from us as 
to the time, the manner, or the fitness of his interposition. 
Miracles are therefore at no time impossible ; but, on the 
contrary, from the constant presence of the efficient cause, 
are always probable. The usual course of things is mani- 
festly left to the operation of the mechanized and subordi- 
nated laws, as far as their visible causes appear. The su- 
pernatural interposition is not necessary, wMle the common 
events of nature only are to take place, and can occur. But 
when the manifestation of the Superior Power, or the pro- 
duction of effects to which the common laws of things are 
inadequate, become expedient, then what is specially x^edod 
specially ensues. The Divine agency immediately acts, 
And produces visible effects beyond the power of natural 
causes to occasion ; and thus evidences its own operation. 
That it would not thus interfere without an adeq/aate rea- 
son is the deduction of our judgment, which Horace has so 
forcibly expressed ; but that it will sdways thus interfere 
whenever a sufficient occasion makes its agency expedient, 
our same judgment will as correctly infer ; because intelli- 
gence will always act like itself and therefore intelligently, 
and therefore at every period do what it is proper and right 
that it shoidd do. How it has acted in this resi>ect before 
oar present day history only can inform us from human 
sources of knowledge. Authentic history declares that it 
bas thus interposed, but on rare, and always on great ooca^ 
•ions, and from sufficient reasons ; and thus the special in- 
terference of Divine agency in the occurrence of miracles 
on great occasions and firom sufficient reasons, is the sug- 
gestion of our past experience, and is the true philosophical 
probability. 

I throw out these ideas for your consideration, because 

F2 
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sacred history, being the history of the Divine agency in 
human affairs, cannot but comprise the appearance, and be 
expected to exhibit the occurrence, of such miracles as were 
necessary to effectuate its objects. 



LETTER III. 

Creation of Vegetation— JVeeeasiiff of Light and Air to t^— On the 
Divine Agency in Nature— On the Distinction between Idght and 
the Solar Ray. 

My dear Son, 
I CLOSED my last letter with observations on that Divine 
superintendence and agency which accompany the con- 
tinned subsistence of our natural world, because no other 
supposition will explain those grand phenomena which no 
discernible laws of nature can account for ; and because 
wherever these act, they only operate as they do by the 
energy and qualities derived from the Creating Sovereign, 
and by the arrangement and co-operating and counteracting 
positions in which he has placed— ^and, having placed, 
continues to maintain them. The permanent existence of 
things as they are is as great a miracle as their original 
formation. It is their artificial, and not their natural, 
state ; and a continued Divine agency is as strictly neces- 
sary to keep them in it, as it was to compel them at first to 
assume it. The Divine agency is therefore as much a 
principle or law of subsisting nature, as any of its sec- 
ondary or material ones. It is ever actively operating, for 
the welfare of what it has caused to exist and perseveres 
to uphold — and therefore for the benefit of us, who are no 
inconsiderable portion of the great whole. Being thus the 
manifested rule and guide of our terrestrial fabric, and of 
its celestial companions, our reason will conduct us to the 
inference, that it will not be less mindful of the intelligent 
creatures which it has made — ^but that a moral providence 
as to them, and a moral government over them, and moral 
instruction to them, will be also laws and principles of its 
operations upon subsisting nature, as surely as those of the 
projectile and gravitating forces on our consolidated mass. 
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It is upon this foundation that all sacred history is built ; 
and it is obviously the principal object of the mat chapter 
of Genesis to establish in the human mind, as a pruni- 
tive and essential truth, which must never be separated 
from It, that all existent things are the creation of the 
common God of all, the only and the universal Deity. 
This has been done as if with the foresight that two great 
errors would be raised in the world, and would be set into 
opposition against it : — the casual origin of things, on the 
one hand — or their unoriginating eternity, on the other. 
We learn from literary hutory, and we see around us in 
life, that these notions have occurred and are struggling 
for prevalence ; and as you will not be able to read, or to 
live, without meeting with them, I again press upon your 
recollection, in addition to the express testimony of the 
Mosaic revelation in this its unportant and commencing 
section, the reasoned truths with which these mental hal- 
lucinations will be foimd to be incompatible. 

No words can more emphatically subvert the groundless 
conception of the casual origin of things than the declara- 
tion of La Place, who had no motive or disposition to 
fevour any better theory, than the force and impression on 
his mind of the visible truth, that it is infinity to unity 
against such a supposition. Less than this a mind with 
his knowledge of the science so essentially incorporated 
with nature, and so discernible in it, could not have ration- 
ally said ; and it is to the credit both of his understanding 
and of his candour, that what he felt so strongly he h»a 
avowed so manly. 

Intelligence must lose the power of discerning intelli- 
gence, or the scientific mind will feel that all Lucretian 
theories, of the particles of things moving themselves 
casually into the system we admire and are part of, are 
inconsistent with its visible nature and laws, and totally 
incompetent to account for them. But our enlightened 
xeason, which makes this deduction, will as clearly feel, as 
to the other hypothesis, that the complicated structure of 
the world we inhabit, and of its planetary system, cannot 
have been eternal ; because no compounii, no complexity, 
no combination of independent and separate particles, can 
have been eternally in this state. An eternal compound is 
a natural impossibility. It is a contradiction in its terms, 
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and U cuinolbe put intn any fonn of phrnae without being 
HO. All cooipouncla must be unions of what wore one* not 
tagethei ; and therefore it ib an ubsurdity to prcilical*, 
eternity of them. The compoBing particles may, or mayi 
net, have beea eternal ; that is a i^ueation of &ct ; butt 
never the compoailion. The separate letters of (he nlpha- 
bet may or may not have eternally aubsiited, but never ontt' 
single nord, never any sentence ; never, iL (brtioii, eithMt< 
Homer's Ili>d or Newton's Principia. Never, therefore,. 
our earth and its finely gravitating and geonietrizod syiteiOq 
In no part of our Icrrestrial abode is a creating minff 
more visible than in its vBoKTinLE luugdom ; for, herSil 
we see everywhere specific combinations producing sp*. 
cilic eETecta, and no other, and with undeviating constancy 
and with tlie eiactest certainty, each phenomenon arieingt 
from a peculiar and adapted organization distinct ftooi 
pvery other, which invariably proiiuceB its suited result,, 
and only tliat ; yet eocb but the union, in dilTcrent arrangi 
menta and quantities, of the same common particles. N 
fancied tendency vbIU eiplain this. The some pattidf 
ceuld not teiid to be a thousand diaaimitar things. 9 
assumed tendency can expluin diversity : a tendency I 
diversity is an impossibility, becsusa that would be a to 
dency to ba and yet not to be, which may be justly deemc 
an Rbsurdity. If tlie particles of vegetable natura tendf 
to form a rose, the same particles could have no lendenc^ 
in tberoselvos to compose a lily. All tendency, if such k. 
thing eiisted, must he specific and uniform ; it could "~*- 
lie variable. A tendency to form, ia a tendency to do .„ 
but cannot be also a tendency not to do so. A tendency, 
to form a rose could never form a lily, because that wonU^ 
be a tendency to form and not form a rose, which would *"" 
both a aelf.4!antrBdictinn and an impossibility. No pi 
turned tendency can therefore explain the numerous divi 
silieB of vegetable organiialion. All planta are formed 
similar component partidea, varying only b Siirangenu 
and amount ; and no particles that tended to form a 
composition could tend to form any other. But instc 
*' '■■■' ■■■-« being only one composition, there 
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tendencies is a mere fallacy of words. Not a single ten- 
dency has been proved to exist. All nature is, in each of 
its departments, an assemblance of varied compounds of 
similar elementary particles. A tendency of these to form 
any one would form only that one, and no other. But 
instead of all things being only multiples of a single com- 
position, the universal character of nature is, in all its 
classes,, that of multiform multiplicity ; of compound diver- 
sity so inexhaustible, that of the inexpressible millions of 
millions of substances which are around us, scarcely any 
one is the exact counterpart of another. 

You will therefore only smile when you find that some 
men can gravely say, and others gravely, repeat, that one 
particle tended to unite with another, and these vrith others, 
but only in a straight line, and then, that they tended to 
bend that line into a ring, and then to enlarge that into a 
vessel, and then to branch out into other vessels, and then to 
make bone, and then to make blood, and then to form nerves 
and flesh, and then to extend into limbs, and then to make a 
heart, and then a pair of lungs, and then all the other func- 
tions of the human body, one after another : giving thus a 
thousand different and inconsistent tendencies to the same 
elementary particles, none of which can be proved, or is 
likely, to have had any tendency at all. 

The true deduction of an enlightened reason therefore is, 
that all visible nature has originated from an intelligent 
Creator — ^that such a Creator will continue to superintend 
what he has made, to preserve it in existence as long as he 
means it to subsist — and that he who has made, and thus 
superintends, will be also the moral governor of his intellec- 
tual creation, and will exercise such a moral providence 
over them as his purposes and their welfare shall require ; 
and will therefore make to them such communications of his 
sovereignty, of his mind, and of his will, as He may from 
time to time deem expedient. 

In expressing to you these thoughts, I am only stating 
the process and progress of my younger mind, when it was 
forming its settled principles on these great subjects. I 
could not live contented with ignorance, nor with error. I 

estimatkNis. The laborions and active-minded l^adon mentions'oaly 
4/kfilOO, or wbtch 38,000 had been described.— Encyc. Card. SftO. 
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wanted knowledge, and as I was acquiring it, I feh, what a 
man of misdirected talent at that time justly said, *< The 
mind cannot unknow." All knowledge attained, makes 
more knowledge necessary. There is a knowledge which 
creates doubts that nothing but a larger knowledge can 
satisfy ; and he who stops in the difficulty will be perplexed 
and uncomfortable for life. 

On the vital points, of the Deity and his will, I desired 
certainty above all things, as far as it could be gained. 
Truth only on this is valuable, and it is most important to oor 
well-being not to be without it. I sought anxiously Ibr it, 
and it came to me, according to my most cautiously-exerted 
judgment, in the ideas which I have just expressed. 

From the perception that our earth and the universe were 
vast compounds, and that no compound could be eternal, I 
proceeded to study botany, zoology, anatomy, and chymis- 
try, that I miffht distinctly know what organized beings 
were, and in what they dif](ered from inorganic things. I 
made various experiments in each ; and planted seedi and 
watched their germinations, and dissected and examined 
every vegetable in my reach, to learn its structure and to 
observe the mode of its development and the causes of its 
functional products. I devoted two years specially to these 
considerations, when the full enjoyment of the strength 
and spirits of eight-and-twenty made every emj^oyment 
easy and pleasant, that I might have such ocular demon- 
strations of the course and processes of nature as I could 
then attain.* The result of all these inquiries was, that 
my mind became fully satisfied that every substance in 
nature was a composition of elementary particles ; that no 
particles could of themselves form the diversified and skilfiil 
and constant organizations which were everywhere around 
me, and of which my own body was to myself a conscious 

* I cannot but remember with thankAilnera the benefit I derived. In 
1795 and 1796, flroro the lectures of Dr. Q. Pearson on Ctaymistry, Sir 
James E. Smith on Botany, and afterward on Zooloey, Sir AntbooT 
Carlisle on Comparative Anatomy, Dr. Babington on Mineralosy, and 
Dr. Adam Marshall on Human Anatomy. The latter, a man of slrasf 
mind, had deejriy studied the mathematical construction and laws of our 
bony fhbric, and was never happier than when explaining them. In the 
course which 1 attended, he was particularly scientific and eloquent on 
this subject. 1 remember his devoting a whole lecture to dia)ilay tte 
profound science tliat was visible in the formstioa of the double uofB 
of one of our joints. 
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Bpeeimen. Succeeding years of reflection and more 
knowledge have confirmed these earlier deductions, and 
provided a source of unceasing happiness to my enfeebled 
age, from the considerations to which they lead, and from 
the hopes and prospects which they are ever opening before 
it. Organization, then, became to me the decisive teacher 
of a creative intelligence. The elementary particles of 
things must have been in a separate state, before they were 
combined into organizations ; and nothing but a designing 
intelligence could have formed them into these. Here my 
mind found its intellectual rest, of which it has never since 
been dispossessed. 

The CREATION of VEGETABLES is placcd by Moses subse- 
quent to the production of light and of the atmosphere ; 
immediately after the waters had receded from the land, 
and just before the creation and arrangement of the solar 
system. 

This position of vegetables in the series of creation 
exactly answers the demands of our present knowledge. 
Instead of requiring the sun's light to germinate, seeds and 
plants, in order to do so, must be sowed and placed in 
darkness before they begin to vegetate.* A small heat and 
moisture first cause their living principle to begin its opera- 
tions, but they cannot flower and fruit until they receive 
the solar beams ; nor could they grow without light, air, 
and moisture, t A portion of oxygen air is essential to 

* Solar light is unfKendly to first germination. Loudon roenticms, as 
one of the " necessary conditions chT germination, that the seed sown 
must be defended from the action of the rays of light."— Encycl. Gard. 
194. Hence the fhrmer or gardener harrows or rakes in his grains. — lb* 

t M. Lencbs has tried many experiments of tlie efibcts of light <hi 
plants. His conclusions are, ** Solar light Ihvoors in them the assimila- 
tion of eartwnic acid gas — facilitates their verdure, and the fbrmation of 
their volatile and aromatic principles.— It is essential to llorilIcati(m and 
flruetilic-ation. We cannot obtain ripe seeds ftom phints reared in dark- 
ness.— Many become more lax and watery as the licht is lessened— 
lamp or torch-light but imperfbcUy supplies that of the son— they in- 
cline to it, and those near it harden to dryness; but it keeps those 
freen, which in total darkness would become pale."— Bull. Univ. 
929 p. 54. 

M.' Martins observed the milky juiee of the euphorbia pbospboieate 
be luminous. Mr. Priusep (bund that light exmts agrMit inihience m 
the change of colour In plants in autumn. Its privatioa prevented any 
alteration, tbough in light the leaf passed ftom gvsen to ydlow, and 
wMnetlmes to red.— /&. p. 4». . . ^ ^ . 

Treviranus distinguishes the light and beat devdoped flrom plants, ia- 
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vegetation.* Hence the previous atmosphere, which con- 
tains in it more than that portion, was indispensable, as 
was also some water on the soil where they were to grow.f 
This exact placing of the vegetable formation and first 
geimination is another test of the authenticity of the He- 
brew cosmogony, which random fiction could not have stood. 
I was consi&nrably affected in my younger days by the 
long-standing objection, that Moses made light to exist before 
the creation of the son, as books then ususdly taught, what 
some still fiuicy, that there could not have been light without 
this luminary. But not choosing, on such an important 
point, to attach my faith to any general assertion, I sought 
to find out if any investigator of the nature of light had 
perceived any distinction in its qualities or operation, which 
made it a fluid, or matter, independent of the sun. It was 
not easy, before the year 1790, to meet with the works of 
any student of nature on such a subject, as it had been 
little attended to : but I at length saw the fact asserted 
by Henckel, a German of the old school, of some value in 
his day ; and soon afterward some experiments were an- 
nounced in England, which confirmed the supposition. It 
has been a favourite point of attention with me ever since ; 

dependently or their lire, fVom the light and heat which are intimately con- 
nected with their existence and increase with their vigorous health. He 
donbts if those flowers are really luminous which have been marked as 
such, and concludes, fVom his experiments, that neither heat nor light 
are given out during the life of vegetables.— Bull. Univ. 1830, p. 257. In 
this conclusion I cannot concur, for I have at times remarked, aOcr sim- 
set, a perceptible glow in the colours of flowers, unusual to them in their 
common state, as if coloured light of their own colour was issuing frmii 
tbem. I have seen the difference in the sweet-williams, geraniums, 
marigolds, heart's-ease, and pinks, at various parts of the day, when the 
sun was not visible. It has been most apparent to me in the red flow- 
ers ; next, in the yellow. It resembled an actual secretion of light, 
additional to their usual show. The presence of the sun u{)on them les- 
sens the effect. It is most perceptible in his absence. I have noticed 
the same occasional appearance on the bricks in a country path. In 
some states of the atmosphere, when the sun was clouded, they have 
bad a peculiar glow, without any visible causes. 

*The most favourable proportion is thought to be one- fourth of oxy- 
gen, or that of the common air. Pure oxygen gas accelerates vegetation, 
but makes the plant feeble. In less than one-eighth of oxygen germi- 
nation will not take place. 

t There is a remarkable connexion between water and plants. Mad- 
den observed, in the deserts he traversed, that, " wherever there is 
water, no marter in what part of the wilderness, there vegetables are 
fimnd."— Trav. in Turkey. 
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and no truth in philosophy seems to be now more clearly 
ascertained, than that Ught has a distinct existence, sepa- 
rate and independent of the sun. This is a striking confur- 
mation of the Mosaic record ; for that expressly distin- 
guishes the existence and operation of light from the solar 
action upon it, and from that radiation of it which is con- 
nected with his beams and presence. By Moses, an inter- 
val of three days is placed between the luminous creation, 
and the appearance and position of the sun and moon. Light 
was therefore operating, by its own laws and agencies, 
without the sun, and independently of his pecuUar agency, 
from the first day to the fourth of our terrestrial fabrication. 
But from the time that the sun was placed in his central 
position, and his rays were appointed to act on our earth, 
they have been -always performing most beneficial opera- 
tions, essential to the general course of things.* They 
have also been ascertained, by Dr. Herschel, to have a 
power of heating, distinct from their production of light 
and colour, — an interesting discovery, connected with more 
consequences and inferences than have yet been noticed, t 

The glory of Sir Isaac Newton began by his discovering 
that Ught was not simple and homogeneous ; but that it 
consisted of seven rays of different colours and of different 
and invariable degrees of refirangibility. The same degree 
of this belonged always to the same colour, and the same 
colour to the same degree of refrangibility.t Red, yellow, 
and blue are the primary colours ; white light their compound. 

An opposing theory to this has been gradually growing up 
from the time of Des Cartes, and is now maintained by several 
men of no small name and powers in science,^ which con- 

* ** The rays of solar light possess several remarkable physical proper- 
ties : they heat; they illuminate ; they promote chymical combination; 
they effect chymical decompositions ; they impart magnetism to steel ; 
they alter the colours of bodies ; they communicate to plants and flowers 
their peculiar colours ; and are, in many cases, necessary to the develop- 
ment of their characteristic qualities."— Brewster's Life of Newton, p. 90. 

t From his experiments, Dr. Herschel " drew the important conclu- 
sion, that there were invisible rays in the light of thi sun, which had the 
fowtrotprodticing heat ; and which had a less degree of refhingibility 
than red light." These results were confirmed by Sir Henry Englefleld 
—Dr. Brewster's Optics, p. 80. 

\ Brewster's Newton, p. 43. 

^ Dr. Hooke, and Huygens, in Nevirton's lifetime, urged the undulatory 
theory, which Des Cartes had first suggested. Newum answered 
them. But Euler and others revived it. New observations induced 

G 
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sidera light to be an undulating vibration of an etheieal 
medium universally diffused, and not, as Newton thongfat, 
an emanation of particles direct from the sun.* La Place 
preferred the opinion that *< I^ight b an emanation from a 
luminous body."t But the newer system cornea nearest to 
the Mosaic fact, that light was a distinct production ante- 
rior to the sun ; and appears to be ffaining ground in phi- 
losophical minds.! Perhaps some harmonizing combina- 
tion of both theories may reconcile all the phenomena, and 
best explain the true nature and operation of light. It 
seems most probable that light is an ethereal fluid now uni- 
versally diffused, and pervading all things, and not an ema- 
nation from the sun ; but that this luminaiy has a direct 
and additional agency upon it, whose effects we daily see. 
It may not be impertinent to suggest, that light seems, 
like heat, to have two states, — active and latent. The 
active state causes its visible phenomena, and our sensation 
of daylisht. When this subsides, by the sun's departure, 
into its latent state, our sense of darkness, or night, is pro- 
duced. The solar rays, again emerging on it, have the 
power of changing its latent state into its active visibility. ^ 
Light has also the property of being absorbed bv, and, I 
wouki add, of combining with, all substances ;|| with some 

Dr. Toani to adopt it, with very scientific illnstrslioiMC Mnee be 
wrote, Diniremel, A. L. Cauctay, and M. roaillot have enfocved It. Dr. 
Ure explains its modern shape at some length in his Goolonr. 
t * Dr. Brewster thus briefly contrasts the two systems: ** In the New- 
tonian theory, light is supixwed to consist of material paittdes emitted 
by luniinoas bodies ; and moving through space with a vrioelty of 
192,000 miles in a second. In the ondulatory theory, an excesdiogly 
thin and elastic mediam, called ether, is suppiMed to nil all qnce, ana to 
o«-.rupy the intervals between the particles of all material bodies.*— Dr. 
Brewster's Optics, p. 134. 

t Synt. vol. il. p. 01. 

t " Each of tfiese two theories of light is beset with dlfllcnltles pecu- 
liar to itself: but the theory of undulation has made great progress iu 
modem times ; and derives such powerlVil support Prom an extensive 
claas of phenomena, that it lias been recelTed by many of oar most dls* 
tingnished philosophers." — ^Dr. Brewster's Optics, p. 135. 

q| Fresnel says, on the new theory, " If the phenomena of ligbt be con- 
sioered as the vibrations of an elastic fluid, we may iufor that the diiee- 
tion of these vibrations is perpendicular to that of the luminoos ray. 
This is supposed on the idea that the diflbrent parts of an elastic flaid 
acton each other by alternate compression and dilatation."— Bull. Ualv. 
1830, p. 108. 

il " One of the most cnrions properties of bodies is their power of 
absorbing light. Otarcool is the most absorptive of all. Even tbs nast 
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whoUy, which are then black ; with others, the moflt nu- 
meiouB eafles, only in part ; and then, that portion of them 
which is not so absorbed emanates fW>m the substance in 
the colour which comes from them to our eye.* 

After having for many years attended to the phenomena 
of light, I cannot but consider it to be a universadly diffused 
fluid. Thus far the idea would accord with the undulatory 
theory ; but many facts lead me also to conclude that it 
actually enters into the composition of all or of most sub- 
stances, and, like heat, becomes a latent part of them.t 
From these it is extricable, with more or less rapidity, 
without the interference of the solar ray, as in the burning 
of all inflammable bodies, when it passes into its active and 
visible state. When the two liquids of nitrous gas and oil 
of turpentine burst into a flame on being mixed, without the 
approach of any fire, I think we see a striking instance of 
latent and combined light passing suddenly into the free and 
active state. So when that brilliant blaze occurs on dipping 
the iron wire into oxygen gas, it seems to be the latent 
light combined in the gas, evolving firom it instantaneously 
into its visible form. 

The sun has nothing to do with these phenomena, nor 
with any of our artificiu illuminations. All these may be 
deemed latent light emerging from its combinations into free 
and active visi^^iHty. Yet most of the Newtonian princi- 

transparent bodies in nature, air and water, when in snffldent tblckneas, 
are capable ofabaorbing a great quantity of light.**— Dr. Brewster, Op- 
tics, p. 137. 

* Sir 1. Newton " concluded that the colours of natoral bodies are not 
(|ualitiea inherent in the bodies themselves, bnt arise firom the disposi- 
tion (^ the particles of each body to atop or abaorh certain rays ; and 
thus to reflect more copiooely the rays which are not thus abawbed.**-- 
Dr. Brew8ter*8 Life of Newton, p. 46. 
Bodies absorb light in different degrees, in this <urder: — 
Charcoal, Black hornblende, Mica, 

Coal of all kinds. Obsidian, Water, 

Metals in general, Rock crystal, Air, and 

SilTer, Selenite, Gases. 

Gold, Glass, 

lb. Opt. 137. 
tDr. Brewster expresses the same idea, with which I have been for 
some time impressed : ** Whatever be the difficulties which attach to the 
theory that supposes light to consist of matorial panicles, w ore com- 
pelled by its properties to admit, that light acts as if it were material ; 
and that it enters into renibinaiions with bodies, in order to produce the 
cflbcts which we have enumorated.'^—Liib of Newton, p. 00. 
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pies and laiWB eoneerntiigit an eonfiimed by the phenomMia 
whidi saggested them ; and ao is nmdi c« the new S3r8tem 
by thoae fiicts whieh have been adduced in its snpport.* 
Hence it is most probable that both theories have a nranda^ 
tion in truth, but leqoire 8<mie ftiither additions and modi- 
fications on each side to make them consistent with each 
other ; and to remoTO the apparent contradictunu which 
now keep them in the state or contioverrial hostility.t 

There is aifother ^rand c^ration in the fbrmatkn of 
material and inorgamc natare, which has only become a 
f^bject of peculiar study within the last fifty or aiity yeara, 
aind with which, I think, the yet unknown agencies oif lmbt 

*Dr. Brewster hw very aUydlstingaisInd the paits of AelinvtiaiMi 
doetriiM of eoloara^ which have beea fimad strictly tnH^ Ikoia those 
which later obeemuioiw have disproved, and has added his owa iutdli' 
gent views of the newpriDcipleo that have sinee heen diedw d.— Uft 
of Newton, chap. 7. Iv oar mon ocneet knowledge <tf Ufiu lie has 
himaeir largely coatriboted. 

t We may again notice here the sarorisinf demands which pUkMnohy 
sometimee makes on the b^eving principle within ns, and the wilfing 
credulity with whieh we receive its annonciatioiis, while we erect onr- 
selves so pognacionsly against the subjects of relii^kHis fUth. Can any 
thing of this iattw deacriptiOD nunre exceed onr comprehending ftcnlties^ 
or jnore intensely press our believinffones, than what three mm of great 
science and celebrity, Mr. Herschel/Dr. young, and Dr. Brewster, with 
many similar coUaborateurs. assure us to be true. I will state it in the 
words of the fixM, and add Dr. Young's illustratiiw calcolattons. 

** Modem aptiea discoveries have disdooed, that evenf poini of a 
medium through which a ray of light passes is qffketed with a succes- 
sion of periodical movement*, regulariy recurring at equal intervals; no 
less than 500 maKioM^ffuKioM of times in a Billisecond. Ituby 
such movements communicated to the nerves of onr eyes, that »e see.* , 
—J. W. Hsrschbl's Dtscoofse, p. M. 

Thus Dr. Youiro tells us, that yrrbea. wo see the Ihllowing edoars, onr 
eyes are afibcted in a second ; that Is, in oos swing of a pendulum, or 
while we can pronounce one : — 

In Red, 482milIionsofmin]ons of times; 
JnTeUow, 54S ditto ditto ditto; 
In Violet 707 ditto ditto ditto. 

Lect. Nat. PhU. voL U. p. 027. 
Dr. Brewster gives the numbers flnom Mr. Hersehel with a litUe varia- 
tion, as if after a more exact reconsideration : thns^ 

Red 477,000,000,000 \ Blue 632,000,000,000 

Orange. . . 506,000,000,000 1 Indigo. . . . 658,000,000,000 
Yellow. . . 535,000,000,000 I Violet. . . . 699,000,000,000 
Green. .. . 577,000,000,000 j Undulations in a second. 

Dr. Brewster's Optics, p. 196. 
Which exacts more of our Ihith, rdigion or philosophy ? I think vary 
often the latter. Why, then, more difficult in the one than in the otter ? 
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are principally concerned. This is crystallization.* It 
is that force or agency by which the constituent particles 
of bodies are united together into certain primitive forms, 
which all minerals, on being properly broken, are found to 
exhibit, and which become the rule and basis for the forma- 
tion of the mass.t Similar figures are made on the primi- 
tive one ; and of all these accumulated crystals the sub- 
stance is composed, and into these it can always, by careful 
labour, be divided4 They have been traced to four funda- 
mental forms ;^ and these have been thought to be reducible 
to one constant and primitive original.ll We cannot at 
present say that all bodies are thus crystallized, as some 
appear without such a state^ or with such an imperfect crys- 
tallization as to make the agency questionable as to them.lT 
Yet this principle seems to be a universal law in the com- 
position of material things.** Like the rest of nature, its 
formation is perfectly scientific,tt and light seems to be one 

* ** The genioB of Haitt discovered the general fket that minerals 
could be cloVea or split In such directions as to lay bare tbrtr peculiar, 
primitive, or Amdamental forms.*'— Herschel^s Disc. p. 79. 

t ** Tliey are layers of cubic stones laid horizontally one on the othM*, 
decreasing regularly in size fh>m the bottom to the top."— A. 340. 

X Mr. Daniel, in his late lectures, showed that these bodies cannot be 
broken in any way we please, but only in certain particular directions. 
All the regular solid figures may be made up by [Hling together pieces 
of a regular figure, though not one resembling their compound form. — 
AthencBum, 23d Ap. 1831. 

^ Germar admits only four Aindamental systems, which he names the 
tesseral, pyramidal, prismatic, and hexagonal : but each of these he di- 
vides hito two series,— the homoedric and thehemiedric crystals.— Bull. 
Un. 1830, p. 811. We may see a formation of this sort on melting zinc. 
A crystalline substance runs fVom it, which is perfectly crystallized in 
hexagonal prisms, terminated by pyramids with six flu»s. These crys- 
tals are produced by nature itself— sre transparent— of an amber c<dour, 
and neariy as hard as steel.— 26. p. 135. 

II ** The division of bodies into crystallized and uncrystalUzed, or im- 
perfectly crystallized, is one of most miiversal importance. Almost all 
the phenomena produced by those natural causes which act within small 
limits on the immediate mechanism of solid substances are remarkably 
modified by their crystalline structure."— Hersch. p. 843. 

Dr. Wollaston b^eved that the atoms of crystals were spherical, or 
at least spheroidal. 

ir /»ji.lS5. 

** **£verychymiealeompoandaiiseepCibto of assaming the solid state 
assumes with it a determinate crystalline ftmn."— Hersch. p. 308. 

tt '* The crystalline form is in the highest degree geometricaL"— 
Hersch. p. 801. 

G3 
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of the ffreat seoondaxy agents that is need by the Gnat 
Mechanut of the nniyenie to prodooe it.* 

Let Qfl now direct oar attention more ezehuRrelj to the 
principles, md nature, and chief phenmoena ni the feget»> 
Ue creation* 

Of all vegetables, and espedallj in their flowery Gght 
seems to be a component part, and the eanse of aU their 
lovely colours, and to be essenUal to their health and TiffQiir.t 
But mere light of one simple and similar kind wooid not 
have had this effect. Its beauties arise ftam its eonsisiling 
ef seven distinct and separable rajs, each varjing in its ve- 
frangitnlity, and differently reflected4 

mtheito, only inoiguiic, bnite, and unliving matter, and 
aerial and ethereal fiiids of the same character had been 
made : their elementary particles had been comlnned to- 
gether by the subordinate operation of those means or laws 

* That light is ecmcerned in Rrjrstallizatimi has been socgested by 
seversl idiilow^hers. Mr. Heraehel has recently intimated wm opiniOD, 
and one oT no small weight, that " thus rdationa are diseovnred between 
the omical properties of bodies ai^ tbdr cryiE^line finrnw."— Itee^ p. 
86S. I cannot but think that if light be studied on the Mosaloprftteiple, 
that it i^eeeded the partieolar fimnation of things, and was thanrfbis aa 
active agent assisting to prodoee them, and most probably a connonent 
part of all, many new and curious discoreries will rewurd the mllgeiit 
and well-reaabnmg observer. Several phenomena wUeh eorrespoad 
with this idea have produced this persuasion ; butlhavenotbadleunra 
to pursue it in the researches which it requires finr its scientifie verifl- 
cation. 

t ** If we expose plants cfa<d6es to the sun fiNr fiHir or five houriL tbej 
become coloured with a green ss intense ss that of plants raised in the 
sun. Pisnts raised in m grow pale and Ada in two or three days, if 
taikea. to a dark place. Those rwred in shade, and afterward exposed 
for some time to the sun, will not snrvivs aiMther privation of U^St.**— 
Leneh, Bull. Univ, 1830, p. 54. He thinks thst without the lic^ of Ito 
Aioon and stars, night would be ftital to vegMsUon. This seems toe 
strong an inftoence, unless it be supposed of continued night. 

t Dr. Brewster has very happily expressed this fhct : " If the oMeets 
of the material world had been illuminated with white li|^t, alt ths. 
particles of which possessed the same df^pree of reflrangibiltty, and wsrs 
equally acted upon by the bodies on which they All, aU nature wotdi 
have shone toith a leaden kue; and all the combinations of extenal 
objects, and all the features of the human countenance, would haw •«> 
hiblted no other variety than that which they possess in a pencil aketdi 
or a china-ink drawing. But Hi who has exhibited such matchless skill 
in the organization of material bodies, and such, exquisite tssts in ths 
forme upon which they are modelled, has superadded that sthsssal 
beauty which enhances their more permanent qualities, sod mssMMp 
them to us in the ever-varying cfdours of Uie spectrum.*— Ufo of BIr 
I. Newton, p. 78. 
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to which we give the names of cohesion, attraction, grravi- 
tation, crystallization, and such like ; but all these made 
only lifeless substances and compelled movement, without 
any spontaneous power or self-acting principle within them. 
Every thing was inert until impelled ; and all motion was 
the effect of external force, ceasing when that ceased, and 
never proceeding beyond its compulsory impulse, either in 
direction or degree. 

The Deity now proceeded to a new order and principle 
of crefltion — that which is associated more immedUately to 
himself. This was, to arrange some of the material ele- 
ments of nature into definite and interesting forms, with a 
curious internal mechanism, within which a living principle 
was to abide, spontaneously acting and producing those pe- 
culiar and impressive phenomena which only li^ can per- 
form. It is this living principle which brinss all that pos- 
sess it into a far nearer relation to their Maker than inert 
and inorganic matter — for in its lowest form and activity it 
is still totally unlike all that is without it, and has a certain 
degree of assimilation fb its Creator, whose essential quality 
is eternal, unori^ating, and ever-during life. All vitality 
appears to be some communication of this grand charac- 
teristic in himself to those things which possess it, and by 
which they become living beings. Their forms are his 
special invention and coiistruction — and their principle of 
life is also his special and communicated gift. 

The CREATION of VEOETABLKS was the formation of living 
organized beings, with spontaneous internal powers, but 
without those of locomotivity ; without thinking mind, and 
without any sensitivity discernible by us, and yet endowed 
with a principle of Ufe that has many striking analogies with 
that which all animals possess, and whidi we ourselves 
enjoy. 

Plants are distmguished for their multiplicity and variety, 
for that exuberance of imagination and taste which they 
display, and for that sense of elegance and beauty which 
their Maker must have had, to have so formed and diversi- 
fied them. They are entirely the creation of his choio»— 
the inventions of his rich and beautiful feney. Theur at- 
tractive shapes and qualities, and the abundant gratifica- 
tions and important uses which we and our fellow-animals 
derive fh>m them, explicitly show that kindness as well as 
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Sodneu actuated hii miiiil when he projected anil nuuls 
gm. They have been all indiiiduully designed : and 
special thought muat hBte been employed in each ; both in 
liiing their specific differences of roim and produetia, and in 
peiceiving what particular combinaliona and variations of 
■nangement would effect in every one lis appointed eiid 
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go on.' The thunder, the pestilence, and the tempest awe 
and humble us into dismaying recollections of his tremen- 
doos omnipotence and pussibb visitations, and of our total 
mability to resist or avert themi but the beauty and beue- 
factions of his vegetable creations — the Bowers and the fruits 
mora especially — remind ant! assure us of his unforgetting 
care, of bii eandescending sympathy, of his paternal al ' 
tions, and of the same al^ctionate benignity still a< ' 
his mind, which must have influenced it \o design e 
cute such lovely and benevolent producUoos, that 
the minutest thought, most elaborate compositions, ai 
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LETTER IV. 

Outlines of some of the chief Principles and Properties of the Organi- 
zation and System (f the Vegetable Creation. 

The command for the rise of the veobtablb kingdom 
presents them to us in the three natural divisions of — the 
GRASSES, the HERBS, and the trees : and it extended to 
ordain their appearing with their reproductive powers for 
the formation of their seeds and fruits, in order to provide 
for their perpetuation on earth in an un&iling succession, 
without any new creation.* The Deity chose that his own 
agency, and the secondary forces it would employ, should 
take the form of that organical productivity which is still as 
great a mystery as it has ever heen — ^which no natural prop- 
erties or powers perceptible in external nature can at all 
explain — and which can therefore be justly referred only to 
his superintending and actuating Power, that prefers to 
act in this unseen efficacy, rather than in the perpetual dis- 
play of manifest new creations. The invisible miracle is 
left to be inferred by the human sagacity, from the won- 
derful phenomena that are continually occurring to our eye- 
sight, which no human or known natural agency can ac- 
count for. It is thus that he makes his eternal Power 
and Godhead the deduction of our reason and the senti- 
ment of our intellectual sensibility, as well as a communi- 
cated truth firom his personal revelation. The appeal has 
been felt by all nations in all ages, although few have acted 
properly or consistently with the sublime mipression. 

Let us review some of the main features that were se- 

the coal mines near Dresden, it gives those places the air or an en- 
chanted castle. The roofs, avails, and pillars are entirely covered with 
them ; their beauttfid light almost dazzling the eye.**— Ed. Phil. Journ. 
14, p. 178. 

M. Marcel de Serres justly says, " Volcanoes which emit torrents of 
light teach us— que lalumiere est entree dans la composition du globe— 
and not (Vom the sun.**— ^^eognosie Int. xix. Paris, 1820. 

* "And Elohim said, Let the earth bring forth grass, the tanrb yidd- 
ing seed, and the fhiit-trec yielding firuit after his kind, whose seed is 
in itself, upon the earth : and it was so."— Gen. ch. i. ver. 11. 
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lected and adopted to maik and constitute the system for 
that peculiar order of living things which the Yegetable 
tribes display. 

All vegetables, in every region, and of all sorts, from the 
most minute to the most towering, — and they are of every 
degree and variety of size, from that pettiness which 
escapes our natural sight, to that magnitude which we feel 
to be gigantic and would deem suUime, but that greater 
things are about us, — ^have these properties in conmion with 
all animals and with the human race-— organization ; an 
interior power of progressive growth ; a principle of Hfe, 
with many phenomena that resemble irritability, excitabihty, 
and susceptibility ; and a self-reproductive and mnltiplying 
faculty. In all these qualities they are distingnish^ from 
inorganic and earthy matter, and from all fluids and gases ; 
and by these are raised high in the scale of being above 
them. In these they resemble all animated nature, and 
our prouder selves. We may dislike such a relationship ; 
but to this extent our bodily frame and functions establish a 
natural kinship between us. They are very humble con- 
sins, but we cannot destroy the organical and living affinity, 
nor escape the dosing assimilation. We decline and die, 
as they do ; and they sicken, fiule, die, and decay, like every 
human beinff. There is also another analogy. Their sub- 
stance nourishes us, and ours not unfrequently becomes a 
part of theirs. They can feed on us, as we more continually 
and universally do on them. All living nature is linked to- 
gether by actual connexion, if not by perceivable sympathies. 

Organization of Plants, — An organized being is a pe- 
culiar conception and fabrication of the Divine mmd. And 
vegetables have been caused to be organized beings of defi- 
nite figures, diversified from each other into distinct classes 
and species ; but each species constantly retaining and 
perpetuating its own peculiar configurations and the quali- 
ties thence resulting — and all with a living principle within 
them. Life and organization are inseparable companicms. 

To form a correct idea of what an organized bong is, 
you may observe, that in human mechanism we have an imi- 
tation and an analogy of vegetable and animal organiza- 
tion, which enable us more fully to understand it, and to 
perceive how it has originated. Neither watches, cotton- 
mills, nor steam-engines grow : they must b« made bj ha- 
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man hands, under the direction of a designing thought and 
will ; and this mode of their fabrication mscovers to jis how 
all similar things whose forming agents we have not seen 
at work, and therefore how all natural organizations whose 
principles of construction are the same, and of which they 
are in perfect similitude, must have been made. 

All mechanism, from the pair of tongs or the snuffers, to 
the windmill, the ship, and the manufacturing machines, 
consist of pieces or particles of matter taken out of their 
natural and preceding state, and put into a peculiar arrange- 
ment in due relation to each other, so that, firom this spe- 
cific combination, the action of the completed thing may 
produce the effect intended by its planning, adjustmg, and 
commanding maker. Such are the mechanisms of man, 
and such are the organizations or mechanisms of his Creator. 
The plant, and the animal, and the human being are, in their 
bodily structure, material machines. They are so many 
mechanized substances, consisting of parts that have been 
put together from some other state mto designed and adapted 
arrangements ; and, by their artificial and special construc- 
tion, they each possess and exert powers which thence 
arise, and produce the phen<Haaena whioh it was intended to 
effect. Nothing but human workmanship and skill will ac- 
count for human mechanism. No metal in the mine could 
by any chance move itself into the wheels, and springs, and 
parts, and adjustment which constitute a watch or an organ, 
and begp martdng time or jplajing a melody. So nothing 
but Divine agency and intelligence will explain the manner 
in which the inert particles of things became combined 
originally into vegetable or animal organizations ; because all 
other known agencies are known to be utterly incompetent 
to such effects. In neither human nor IMvine mechanisms 
do the parts of which they consist tend in themselves to be 
what they are, or to do what they do. Iron has no tendency 
to be a hammer or a chain ; nor brass to be in a dock or 
cannon, or in a telescope, or in a piano-forte. So none of 
the particles that constitute plants have any natural ten- 
dency to be a carnation, an apple or an acorn, nor to foim 
animal flesh, or to be vtrings, reathers, feeC; or fins. 

In all cases of mechanism and organizations, the formin* 
parts and particles have been taken out of thebnatoral and 
precedinjK statei and bare been pot into fhoee mechaniied 
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positionii and combinations by some thinking, willing, and 
competent agent, for the express purpose of their being 
thereby made to be the artificial figure and individual things 
which we see them respectively to be, and of doing the 
precise and determinate actions and elTects which eauch of 
them separately and pccuharly perform. Such are organi- 
zations m general : and plants are that peculiar species of 
their construction which display to us the Divine ideas in 
tliis class of natural being ; and which form the largest com- 
partment in the immense panorama of the surface of our 
terrestrial fabric. 

Without afiirming a plant to be a real animal, as some 
of the Grecian philosophers imagined,* we shall best un- 
derstand its true nature and construction, by considering it 
as an animal in the principle of its systematic form ; .but 
without being sentient or intelligent ; and dififering also in 
one essential point in the matter of its composition.! They 
are distinguished also by another general peculiarity in their 
material nature. Animal bodies seem, by some interior 
though yet unknown process, to produce lime^— plants, never ; 
but these, as their appropriate fimction, appear to generate 
carbon instead.^ The sdisence of any intellectual quality 

* Plutarch remarks, that ?laio, Anaxagorai, and Democritas tboosht 
vegetables to be earthly animals. So did Empedocles. But AnatoUe, 
iKrhile he granted to them life like animals, denied thehr bring sodi, 
because thaae have appetite, sense, and reason, in which pLsols an 
dencient.— riut. Plac. Phil. c. 26. 

t This distinction in the material substance is, that aiote is an inva? 
riable part of the compucmd of all animals, bat not of j^ants; while 
carbon is the characteristic of the latter. On burning either, the ssolie 
smell immediately marks the animal. " The most essential of tbe earn- 
pounds of vegetables are carbon, oxygen, and hydrogen merely. A small 
proportion of nitrogen, or azote, is said to be fonned only In ciQciftrra 
plants.'' — London Encyc. Card. 193. 

1 1 cannot but concur, according to our present knowledge, with Dr. 
MaccuUoch, that " the solid spoils of animals, chiefly marine, constitute 
limestones at present ; and have produced them, at distant and diflbrent 
periods ; nor, for those of tlie present times, is there any other origin 
than animal chymistry.**— Maccul. Geology, vol. ii. p. 414. We see one 
species of this matter in daily formation nonv by the coral insects; sfid 
other kinds in the eggs of birds, in the bones of all mHwMii^, |n the 
chal ketones of the human hands and feet, and in the flreqoent nssiJiri 
tion of our vascular system. .•■ 

^ Dr. MaccuUoch rightly intimates, that it is less safe to infer ''that 
there is no other origin for carbon than vegetable chymistry.*'-— lb. p.414. 
This is truly said, because there appears to be a carbcm in the anetraC 
rocks of the earth, which must havv nccedod vegetatioo. Bot Uuu 
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niakes their principle of life to be very dissimilar to, or at 
least very distinct from, that of animals.** 

Most vegetables have an upright body, with vessels 
ascending and communicating with each other, as in us, but 
with sap instead of blood ; with woody fibres, instead of 
bone ; with pith, instead of brain and nerve ; with bark ot 
rind, instead of skin or bide.f Their leaves imbibe air, as 
we breathe it, and also light and moisture ; and in their 
continual motion answer the purposes of our respiration 
and exercise. They also imbibe and expire an aerial fluids 
as we do, though with this dlfierence, that they emit oxygen 
gas, under the influence of the solar rays, while animals 
absorb and retain it.:( They require food, as we do, but 

blants conv^ some of their natritive fluids into carbon, lias every erl* 
dence of being a general fact. 

* Halier considered plants to possess spontaneous motion, to exhibit 
evident marks of irritability, and to obey the operation of stimulantsj 
bat that they had no nerves. M. Gceppert found that narcotic poison did 
not affect them, but a drop of prusdic acid put on a flower caused an 
immediate motion of its stamina to the pistillam. The stamina of ths 
common barberry contract on the touch of an insect or strange body.— 
Bull. Univ. 1830, p. 264. But this may be an electrical effiect, which the 
movements of the sensitive plant seem to be. M. Poiteau says, that a 
seed always polarizes itself in its germination. Its radicle becoming one 
of its poles, and the plumula the other. Electricity may cause this^ 
There are 34 families of plants which are voluble : they are chiefly in 
the torrid zone, and make one turn in 24 hours.— Buil. Univ. 1829, p. 69< 
But this seems to be a physical action of the light or sun, as the closing 
and opening of the tulip, the daisy, and the convolvulus are. M. Morren 
ascribes the motion of the zoocarpes to the effiect of electrical disengage' 
ment.—/^. 1830, p. 260. 

Gardeners have an impression that the orchis latifolia watks, as it 
never keeps to the place where it is put ; and Bosc admitted its walking J 
bat M. Morren found, on examination, that it was an oscillation of two 
alternate bulbs, and not an actual progression. — lb* 

t " LinnsBUs thought the pith to be the seat of life and source of vegetS* 
tion. There is, in certain respects, an analogy between the medulla of 
plants and the nervous nystem of animals. It is no less assiduously 
protected than the spinal marrow, or principal nerve. It is branched off 
and difl^ised through the plant, as nerves are through the animali Mr< 
Lindsey thought he demonstrated the medulla in the sensitive plant to 
be the seat of irritability. I cannot but incline to the opinion that it is a 
reservoir of vital energy, even in the bulbous grasses." — Sir J. Smithy 
Inlrod. 40-43. 

t " It is agreed that, in the daytime, plants imbibe from the atmo- 
sphere carbonic acid gas ; that they decompose it, absorb the carbon as 
matter of nourishment, which is added to the sap, and emit the oxygen. 
This same gas they absorb ttom water when it is separated flrom thai 

fluid by the aetion of light In the daik, plants give oot carbon and 

absorb oxygen.''— Smith, ib. %1%M. 

11 
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thcit roots are tlioir monUiB. Thoy ha»B not, like'quat ' 
rupeda, a pnrticulsr atomsch and hepalio eyBtem for its dl* ■ 
gsition ; but, like some of the Icrwsr anunalE, they hate ■ 
power of BSBimilsling and contorting what Ihey take ' '" ' 
their own substance, without thpss functions.' But 
rogetables are filed in their plnce of growth ; (hey haVo 
no Locomotive power- Where they are bom tbey live and 
die. This circumstance would alone make thorn a pecntiar' 
class of lieingB, if they had every other simihlude I ~ ' '' 
eiistonceB. They are living beings, but with no '_ 
spontoneoUB movenbility from their first station of dA- 
ielopmBnt.t 

The scedcontaina the embryo plant in the little corcalun^ 
which all, on being cnrefjlly opened, display. It is famil- ' 
isrly colled the heart of (he walnut— the little figure at oM ' 
end of all nuts and kernels. Vessela eitend from thfi', 
to the substance in which it lies, which has received tba 
name of cotyledon. If this be single, as in the passnlr J 
and com, it is a monocotyleilon seeil and plant ;]: i^ as r* 
the larger herbs and Ireea, it consists of two lobes, they ai 

* Wlib mpBH to Ibose minnte anil slmply-CDnaCracIgd sniDnls. th 
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Enioiii dnesTHKUcb ■pringdireclly IViiin ilm roM. The comnK 
anngt lily and whIK Illy l«lon» [o Iho «nie namnl ftmlli qf moDOB 
lylwlon.. TTieir H«i», Ihoggh nnly or inoual dnratinn, srr rbnM 
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cilled dicotyledons ;* if no such are discernible at all, they 
are termed acotyledon plants,! which in some, and perhaps 
in most, countries are the most numerous.! All plants 
consist of two substances, vessels and cellular tissue. In 
general language, what is not one may be deemed the 
other. But for the delineation of the various parts of their 
mechanical structure, I would refer you to the latest publi- 
cations of our scientific botanists. I shall only notice their 
more remarkable properties, which illustrate the principles 
and purposes of their Creator. 

Their growth and- nutrition, — The seed of plants resem- 
bles the animal ovum or egg. The embryo in both is at 
one end, with vessels ramifying into the rest of the sub- 
stance, and deriving from that its first nutriment. The ac- 
cess of a certain degree of heat is necessaiy to begin the 
activity and development in both ; and when that occurs 
to the seed, in a proper soil and place, and with sufficient 
moisture, vegetation begins. The cotyledons swell and 
rise in the seminal leaves. The corculum lengthens down- 
wards in the germ of the radicle, and its upper part ascends 
in the plumula. A nutritious matter passes from the semi- 
nal leaves to the radicle, which daily elongates.^ The 
process of vegetation, thus beginning from the cotyledons, 
steadily proceeds under its subsequent nourishment from 
the earth and air, until the perfect plant is formed.ll 

* M. Deefontaines bas made an important discrimination : " Plants 
in which the bark, wood, and pith, are distinct, spring fh>m Reeds with 
two lobes, or dicotyledons. Those where these are blended, form the 
OKmocotyledons." 

t " Some think that all acotyledon plants, as mushrooms, mosses, Sec. 
are entirely composed of cellular tissue, without vessels: and that 
monocotyledons have the ceUvlar and vtiscidar systems blended together 
through the entire stem ; while all the dicotyledons have the two systems 
so symmetrictUly arranged^ that the bark, wood, and pith are always dis- 
tinguishable flrom each other."— Edinb. Rev. No. 99, p. 154. 

I Thus in D«imark "The cotyledon plants amount to 1600; and 
the acotyledon ones to 3200."— Bull. Univ. 1830, p. 969. 

^ " We then see a white cylindrical body develop at this point, while 
tile embryo of the plumula remains stationary. From the end of this 
white body the radicle issues ; and soon penetrating the earth, attracts 
the fluids which make its lymph."— M. Feburier. Bull. Univ. 1830, p. 74. 

\\ " This lymph, by mixing with the nutritive substance that descends 
IVom the seminal leaves, forms the sap, which ascends to the plumula. 
Thus, the seminal leaves maybe deemed the upper points of the roots of 
the plant, with^iiilch they have a direet cmnmnnication by the stalk which 
separates tlism. The radicle is Hxed in acontrary sense to the leaves, bs- 
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humas, and the humic acid which is found in it, plants will 
not ffrow, or soon decay.* 

When the plant develops in the fitting soil, the roots 
nourish it from below, and the leaves above contribute also 
their auxiliary supplies.! Buds emerge in due time from 
the stem or branches, each of which may be considered as 
a new vegetable, growing from its parent, but living in un- 
separating union with it, yet only in close association, for 
it seeks its own independent nurture by its distinct though 
strictly combined root4 

Plants with few and small leaves depend chiefly on the 
soil. Those with many and large ones more on the atmo- 
sphere.^ But some can find nutriment and grow even from 
animals. Thus cryptogamic plants have been found vege- 
tating on living wasps in the West Indies.il This curious 
Uud has been also noticed elsewhere.^ They will even 



cany wltb water, for which it has a great capacity, and is imbibed by 
plants.— Ball. Univ. 1830, p. 305. 

* *< Heaths ftimish a hamas that suits few vegetables. Hence, 
▼egetatioa is so uniform on their stenl plains. Plants cultiyated on 
such grounds do not increase, unless we mix marl or dung. In nature, 
turf is that which contains the greatest quantity of humic acid."— -Dr. 
Sprengel, ib. p. 903. 

t *'If the air contain a certain quantity of humidity, the leaves attract 
a |)art of it; while they contribute to the elaboration of the plants pecu- 
liar fluids, which pass through the proper vessels of the bark and wood. 
The combination of these fluids with the sap of the leaves and that of 
the roots (hrms the cambium which penetrates between the wood and 
bark, and makes there the new woody substance; while the sap, 
descending to the extremity of the radicle, contributes to elongate, ana 
often to make new ramiflcations from it.**— Febur. ib. That the leaves 
nourish the bark appears from Mr. Knight's experiments: when he 
reduced the number of leaves in a shoot, the bark became shrivelled and 
drv.— Phil. Trans. 1801. 

\ M. Poiteau remarks, that *< A tree or plant is not asinfple individual. 
It is a union of universally independent plants, arising each fh>m a bod. 
This bud may be considered as a seed, which produces latent roots that 
descend towards the earth, and constitute the fibres of the wood.** He 
shows that the woody fibres are the roots of the buds. 



^ Bernett, in Quart. Joum. Science, No. 13. p. 286. 



Mr. Rieord, in Guadaloupe, saw many wasps laden with these rara- 
sitical excrescences, which had taken root on their sternum.— Bull. Univ. 
1829, p. 137. 

!T Dr. Madiana had thought that the plants spheeria, clavaria, and 
other mushrooms, which were found on the bodies of some insectc^ had 
grown there only since their death ; but Dr. Mitchell ascertained,— 

I. That the vegetation observed on the bodies of insects is not pecu- 
liar to one kind, but was oa several, as wasps, sphynx, and May-bugs. 

H3 
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grow in tbe Btomnch of living animsle ; for several instui 
of this have occurred, in whicli the force of vegetation h 
prevailed over the aninmJ'g digeative powt 

Warnilh and raoiature ueubII; commence the proceiB a_ 
eermination as soon as Ihey concur to the seed ; but if t)H| 
doe means for Ihe further nutriment do not i 
growth, the process stops, and the plant soor 
vegetables — the parasitic Iriboa — fasten an a larger plant al 
tree, and fixing ia them their roots, derive fond from i ll 
nutritive jmcea-t The living principle eierts ilaelf will^ 
ainjular force and apparent judgment in aaarehing for ■-— ^ 
natritioti when the ordinary sources and aappiy of St (a 
The main fluid in vegetables is the sap. " It is really 
Uood of the plant, by which the whole body is nourish 
and (torn which the peculiar secretions are mad(i,"ll 

Vegetables are not generally affected by Ihe narcotiftj 
poisoDS, but they will absorb arsenic by their vessels ai 

Q. Tbat Die tiedin of Insects nanristi several kiait of i^ants, 
nt. An<l Ibu imnB pirt uT theso ntelabiB risntllei begin Ibell^ 
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eellular tissues.* Iodine facilitates the germination of 
seeds much more than chlorine, if they be watered with a 
solution of it : even those which have apparently lost all 
vital power, may frequently be made to germinate by 
iodine, t 

Light represses the evolution of the seed,:t hut is essen- 
tial to the production of the floriiication and fruit ; yet, as 
if to show us that all things are but what they are speci- 
fically organized and actuated to be, and never arc the 
chance productions of blind necessity, there is one plant 
which has been so formed as to flower ordy in the daik,— 
the night-flowering cereus. But all such exceptions in 
nature are never casual, but always regularly arise from a 
peculiarity of structure^ which is adapted to cause the par- 
ticular result, and which is always constant in the species 
in which it occurs.^ Plants will germinate in rarefied air, 
batnotrapidly.il 

The parts of plants have a singular homogeneity, or 
lameness of nature and properties. Roots may be made to 
produce leaves, and buds of leaves may be transformed into 

* Bull. Univ. 1829, p. 56, 57. M. Lenchs found that metals, either as 
i>xid«w or salts, lead, mercury, and tin, are certain poisons. Buildings, if 
covered witb oil in which one of these salts h*i8 been dissolved^ will 
never have cryptogamias. The mineral acids are also destructive.— Bull. 
Univ. 1830, p. 261. And see Wireman's Experiments, ib. 1829, p. 374. 

t lb. p. 74. The vegetable acids and their salts favour the develop- 
ment ; so do the alkalis and sulphur. Solutions of alcohol, camphor, 
and essential oils accelerate vegetation, especially camphor; but in 
their concentrated state destroy it. The aromatic infUsious, sugar and 
gum, promote it, if they do not ferment.— Leuchs, ib. 

X Some seeds that were sown and deprived of light began to germi- 
nate on the ninth day ; but those which were exposed to it in a transpa- 
rent glass had not germinated on the fifteenth. — Bull. Univ. 1829, p. 310. 

$ This plant belongs to Jamaica and Vera Cruz ; but there was aa 
instance of it, in July, 1829, in England. It was several weeks advanc- 
ing to maturity, enclosed in a husk of unpromising appearance. It was 
thus described, as then at Mr. Barrv's, at Marbury. " About seven in 
the evening it begins to expand, and arrives at midnight to perfection ; 
at seven the next morning it is closed. The circumference of the flower 
Is twentv-fonr inches. A ray of small globular leaves, of the most deli- 
cate and lovely whiteness, are enclosed by others of a deep orange 
colour."— Maeclesfleld Courier. 

II Dobreener put earth sowed with barley under two glass vessels, in 
4>ns of which he condensed the air, and exhausted it firom the other. 
Germination took place at the same time in both; but at the end of a 
ibrtnifht, ths shoots in the rarefied were but six ineliM Imif, and in 
|i« oondeossd, tso.— BolL Univ. 1830, p. 965. 
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budsof Bawera.* 
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bti inTerlei] hj plnnling it by tb** 
aiaJE, ae roots then iliBclose leaves, and its brand 
out iootB.t Flsnte grov niost in the night: st T 
increasB is aqspeodwl. Between morning nnJ ni _ ^^ 

noon and eveniiig, it is but small. But flowers advanced 
more in tba day, and especially in the meridian tight and 
heat.t Some plants and trees will continue to »egatM«|,^^ 
Ihough overfloodod by sea-water.^ So tenacious of ila vi-i 
lality and power their living principle is often found lobe. J 
II te not merely in their principles and analogies of con* 
struction, nutrition, and growth that plants resemble ai^> 
ma!s; but the creative Hand has linked and established tli»| 
affinity between them by causing same vegetables to pnwil 
dues animal products, and to be, as it nere, the animaliit 
whose peculiar properties they imitate. Thus their living.* 
principle, in peculiar and adapted organizations, can imilatar 
tbe bee, the row, and the sheep ; For the myrica pennsyln 
vanica yields an annual supply of vegetable wax ;ll the palo 
de vBcn, ii) South America, gives a copious e ' ' 
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actual milk;*' and another tree, in Guayaquil, produces a 
fine wool ;t while one in China secretes a tallow, like ani- 
mal fat4 The tillandria, of Buenos Ayres, resembles an- 
other element, in becoming a kind of vegetable fountain, for 
it yields on incision a copious quantity of pure water.^ 
They have even some relations, yet unexplored, with the 
mineral kingdom ; for they not only form the carbon they 
contain, but some have been found to have copper particles, || 
and several to secrete flint, 5[ and likewise sulphur, as in our 

* Humboldt foand this tree in Venezuela, and Lockart met with many 
In Carraccas. One was 100 feet high and? in diameter. The milk 
was agreeable, and used by the inhabitants. Smith saw it on the river 
Demerary. It was there called Hya Hya. The milk was drinkable, 
and rich, and thicker than that of cows ; it was not bitter, but a little 
viscous, and mixed with coffto it could not be distinguished from ani- 
mal milk.— Bull. Univ. 1830, p. 135, '^95. . . . Humboldt describes it as 
a handsome tree, resembling the broad-leaved star-apple. Upon making 
incisions in the trunk, a glutinous milk Issues abundantly, of a pleasing 
and balmy smell. It flows most copiously at sunrise, when the natives 
take their bowls to the tree to milk it. It seemed peculiar to the Cordil- 
leras of the coast. 

t ** Ceibo wool is the product of a very high and tufted tree. At the 
proper season this is covered with white blossoms, in each of which is a 
pod, which increases to near two inches in length and one in thickness. 
In this pod, when ripe, the wool is contained. It is a tud like cotton, 
but softer to the touch, and of a reddish cast. Its filaments are so fine 
that the natives think it cannot be spun, and only use it to fill mattresses." 
— Ulloa's Voyage to New Spain 

t This has been lately introduced into the Mauritius, and successfully 
cultivated. The tallow obtained from it is stated to be equal to that 
which is melted from the fat of animals. 

^ It is a genus of the bexand. monog., like an aloe in general appear- 
ance, with leaves and stem like a lily, the leaves springing from the 
root. It yields a quantity of pure water, so good that the woodmen of 
the forests never take any with them. They perforate the plant near 
the root, and the water gushes nut as clear as crystal. From the fullest 
plants, about two quarts may be obtained. — Andrews^s Journey. 

II "That copper exists in a great number of vegetables was announced 
in 1817, by Mr. Meissner. M. Tarzeau found 5 millegrams of copper in 
a kilogramme of gray quinquina, 8 in Martinico cofiee, and nearly 5 in 
wheat."— Bull. Univ. 1830, p. 137. 

IT " The cuticle of grapes contains a large proportion of silex. Wheat 
straw may be melted into a colourless glass with the blowpipe, without 
any addition. Barley straw melts into a glass of a topaz-yellow colour. 
The bamboo secretes the tabasheer, which consists of silica with a 
minute quantity of lime and vegetable matter."— Lindsey's Nat. Syst. 
Bot. p. 303. ..."The equiselum makes a natural file, and even brass 

gannot resist its action.**— Smith's Introd. Bot. p. 76 "The ashes of 

this tribe contain half their weight of silica. It is so abundant in the 
•quls. biem. that after Mr. Sivensht removed thA vegetable matter it 
^t retained the fiarm."— Lind. p. 311. 
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common com.* We may add inm and gold alao, lor both 
of these metak have been fiiimd m ve^^tablee, and moie 
eapedaUy the fiinnei.t Thus all the de|mitment8 of nature 
have been made wiUi nratnal aaaoeiations ; the material 
causes and fefinenees of which we have not yet ezplorad. 

The fi>od of {dants peculiariy distinguishes them fhnn 
animyia- Wlulc thcse subsist Only <m what has been or- 
ganic matter, vegetables derive their nourishmant firaon that 
whidi is inorganic, as mere earths, salts, water, or the 
gases. The particles of these become arranged in them, by 
Um agency of their living principle, into orgunozed sub- 
stances, and by this mysterious process are fitted for animal 
nutrition.^ The vessels of vegetables are so fine in thdr 
radicles and leaves, and in the smaller plants, that the par- 
ticles which they imbibe must be in uie most attenuated 
state. They are injured, like animals, by too great a sup- 
ply of what ihey feed on; and hence many plants dedine 
or perish on too rich a soiL Each will grow onhr on 
that kind of ground which suits its organs or appomted 
iunctions.4 

The kindred nature of all plants is surprisingly shown by 

*** Bnlpliiir exists in eombtnation wHb dlflbranl bases in Wlieat, iND^ 
rye, oats, maize, millet, and rice."— Lind. Nat. Bot. M3. 

t '*The ashes of hard and woody plants, as die oak, are said to con- 
tain nearly one-twelfth part of thwr own weight of oxide of iron. The 
oxide of manganese was first detected in tlM ashes oT vegetables by 
Seheele, and afterward found by Proost in those of the vine, pine, 
green-oak, and fig-tree, Sanasnre observes, tint Um pr m p o rtion of iroii 
and manganese augments as the vegetation advsnees. The leaves ftnr- 
nish more of these in antnmn than tai iffing . Ck>ld is flnnid <miy tn 
very minute pcMtions.'*— Loiulon*s Bneye. Qaid. p. 19S. 

t M. Mirbel made this observation : *<8o that it shoidd seem to be the 
oBiee of vegetable life alone to tranaftinn dead natter ioto organised 
Uving bodies.'*— Mirbel>B Anat. Veget. vol. L p. 19. Mr J. L. Smith 
adds to it, "This idea appears to me so jasl^. that I have ia vain sought 
fbr any exception to it.**— Introd. Bot. p. 6. 

$ Thus while the " fbstuca sylvatiea abounds everywhere, the F. 
uniglumis only wh«re it can imUbe nuKriiu sidt ; and the P. ]daiwta 
upon calcaremu soil alone. Many of the maidea-hairs and fBiins, pri- 
litory, Ac. are attached in the crevices of old walls, as if seeking fbr lbs 
calcareous nitrate found there.**— Joom. Naturalist, p. 25. 

Thus WHEAT, so fertile and fhmiUar to us, will not grow in Otahelte, 
or in any of the Polynesian islands. It has been often tried, bat has' 
always foiled.— Eliis, Polyn. Res. vol. i. p. 348. Egyptian wheat was 
planted, but with the same result. It grew remaikably well, the leaf 
green, thestalks high and strong, and the ears large ; but as they bMa 
to turn yellow, it appeared that scarcely one eontdned a single fiatiw 
com, and the few found were shrivelled and dry ^— lb. iM. 
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the power and effect of their growing and fructifying when 
grafted on each other-— one organization attaching its vas* 
cularity to that of another, and feeding on its sap. The 
ancients took some pleasure in these experiments, for Plu- 
tarch saw, and notices, in a garden on the Cephissus, an 
olive upon a juniper, a peach upon a myrtle ; pears upon 
an oak, apples on a plane-tree, and mulberries upon a fig.* 
In Holland a rose was grafted on an orange-tree ;t and in 
our times, carnations have been insrafied on fennel,:t and 
a peach upon a mulberry.^ So an mhabitant of Lyons in- 
sorted on the same stem red and white grapes, peaches, and 
apricots.ll Such facts prove the absolute similarity in na- 
ture of the different classes of the vegetable kingdom. 
Their general system and principle of life are the same. It 
b the specific and purposed variation of their organizations 
which, from the same material elements, causes the specific 
diversities of their products to appear.lf No result is a ran- 
dom accident. 

Plants have been manifestly designed and framed on the 
principle of improvability. This also highly distinguishes 
the latent powers of their living principle, and its vast su- 
periority over inorganic matter. It is a truly wondrous 
faculty, for it is one of the greatest distinctions of man. 
Animals have it to a certain degree, but very limited, and 

* ^'Bot," he adds, "those of an oily nature will not sdniit of such 
mixtures ; for we never see a pine, a fir, or a cypress bear a graft of 
another kind."— Plut. Sympos. lib. 2, quest. 6. Pliny, Varro, and Colu- 
mella speak of apples and vines on elms and poplars, but these grafts 
seem not to have had any long duration ; they succeed best on the most 
congenial trees. 

t Evelyn mentions that he saw this. 

i.The flowers will be entirely green as well as the plants. For two 
or three years the colour will remain the same ; and after that, change 
to those hues which are. common to the flower." — ^Heref. journal, Nov. 
1824. 

$ The fimit will have the purple die to the stone, and the pleasant acid 
flavour.— /ft. 

II " All flowered at the same time, inA gave ripe (hiit within a fbw 
days of each other."— Litt. Gaz. 15 Aug. 1829. 

IT Hence Lord Bacon truly says of graftings, *' The scion overruleth 
the graft, the stock being passive only." ** This, as a general principle, 
remains true. The scion is endowed with the power of drawing or 
forming firom the stock the particular kind of nourishment adapted to its 
nature, while the spedflc characters of the ingrafted plant remain on- 
changed, although its qualities may be purtially aflbcted."— -Edinb. 
Kneyc. Art. Hort. 
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apparenily far less than TesaUibles. The iptoAadMtf^ 
animals cannot be increased like that of plants. The hm« 
man capacity for progression is not more tStaxtf TiaiUe than 
that of which so many TegetaUes have been nwnd suscep- 
tible, that it ma^ not onreasmiably be inlened to be alaw 
of their constitution. Very agreeable, bat sorpiisfng, tramM 
formations have arisen firom this property. The rose is the 
product of cultrration. The original plant from whidi aU 
oar beaufifal varieties have proceeded is oaosidend by 
botanists to be the common wild brier. Oar phmis are tl^e 
ealtivated descendants of the sloe ; the peach and neetarinea^ 
of the cinnmon almond-tree ; filberts are the improfementa 
of the wild hazle ; the delidoas aj^es, whose spedes may 
be now reckoned by hundreds, are the cahored sneeessora 
of the -small austere crabs and wildings, wMdi swine wiU 
scarcely eat ; the original pear is a petty fruit, as haid and 
crude.* Our com was once in a state veiy like grass; 
our cauliflowers, cabbages, and other domestie vegetables, 
are the artificial products of human skill and of vegetable 
improvability. 

It is this undiminishable and undecayinjr property in 
plants which may rescue us firom that chimerical dread of a 
superabundant population of the earth, under which we 
have been labouring for the last thirty years, until Mr. Sad- 
ler's tables, calculations, and reasonings have at last rescued 
as from it.t A great mistake has been prevailing on this 
subject. The true law of nature was misconceived. Par- 
tial effects were taken to be the ffeneral rule, and the real 
agency greatly overrated ; and uiereby an imaginary law 
has been assumed, which has never operated as was alleged. 
In nature, the law of population has never exceeded that 
of the productive power of vegetable life, and never will.:^ 

* Quart Jbarn. Science, 1897, p. S7S. lit. On. Na 69t 
1 1 allade to Mr. 8fldlei*s "Law of Population » pnblislied la 18S0^ 
which ha« thrown at last the steady and animating licht of troth on a 
darkened and mneh miataken anbjeet. Some prineiiHes of the sasM 
sort were expreaaed in the Katory of the Anglo-Saxons, voL i. p. 407, 
6th edit. 1828. i r- i 

t But though I think Mr. Malthna has erred both in hia pre miaes and 
oonclosiona, yet I wish to express that I feel strongly his active talents j 
his desire to exi^ore an important subject, bis wish to do aerrlea to 
society upon it, and the great benefit which his works have produced by 
their collateral illustrations, and by rouaing manldnd to stody, as tbay 
bare since dona, one of the most iropoirtant branches of polttlaae 
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All that concerns human beings has been made upon a 
principle of benevolence. The same principle continues 
the system and superintends the working, and will always 
adapt the provision to the necessity, and supply further 
assistance if new exigencies should require it. But nothing 
supernatural on this point is likely to be wanted. Culti- 
vated produce has hitherto outrun population in every coun- 
try, and there is eveiy appearance that it will always do so.* 
Two laws are visibly in operation in nature ; one, that it 
shall not produce spontaneously — the other, that its produce 
shall be always increasable by human labour and skill. 
Ordinary, but diligent, exertions of these have hitherto 
abundantly sufficed for all that has been needed.! Local 



The intelligence with which he handled his subject struck me so forcibly 
that I expressed my early sense of it in a note to the First Part of the 
Saxon History, in 1799 ; but mature consideration satisfied me that he 
had mistaken the true principle, and that his inferences were therefore 
fhcorrect. 

* I infer this fVom observing fVom the publications and complaints on 
the Continent — of most countries — in 1830, stating that they had more 
produce than they could sell, and censuring the com laws of other coun- 
tries that repress importation. This occurred at a period when the 
Same countries were, by their statistical tables, all increasing in their 
own population. Yet still in all the produce was more than they con- 
sumed, and they sought to export for the chance of better prices than 
their home ones, from those places where, from other causes, these were 
liigher than their own. 

t Thus Humboldt found the natural produce of wheat in different 
countries, with all the carelessness of their indifferent cultiyation, to 
be :— in Germany and Poland, 5 or 6 for one ; in Hungary, 8 or 10 ; in 
La Plata, 12; in North Mexico, 16; in the equinoctial Mexico, 24; in 
New Granada, 25, and in fertile years 35. So in Greece it is 12 for 
one, and on the best soils even 15 or 18.— Encyc. Brit. Suppl. p. 508, 
«71. 

Of Cape wheat 50 grains produced 4,074, or 80 for one ; and in Barbary 
wheat 225 grains, sown in March, yielded in August 1 1,500, or 50 for one. 

In BARLKY,one sort (called naked) gave 56; the Siberian, 111 ; the 
celeste, 120; the hexastichon, 130 for one; and the Philadelphian 
OATS, 140 for one.— Bull. Univ. 1829, p. HI. 

Heshbon wheat, a new kind lately brought from Arabia, has ears 
twies as large as the common kind, with ^ grains in one ear. — Cam- 
bridge Joum. Aug. 1829. 

Le sarrasin de Tartarie, brought by a missionary flrom Siberia, gives 
fbr one grain sown, up to the number of 2000 grains in good lands. 
Elsewhere, it bears fh>m 50 to 300. It produces a better meal, and can 
be kept as well as com.— Bull. Univ. 1827, p. 166. Dandini mentioos 
the clusters of the vines of Lebanon to be enormous, and the grapes 
thenisetves as large as cherries. 

In Hungary, tlM vsgetatioii Is paeolitriy vigorous. Csaplovio Ims 
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effects have arisen, from a combination of local circum- 
stances that have not yet been studied. The phenomenbn 
is admired when it occurs, but the natural cause is never 
explored. But they are demonstrations of the latent and 
indefinite productibility of vegetable nature, which make 
the dread that any increase of human population will cause 
famine a fanciful chimera : for no one will in this age 
contend that the industry and intelligence of the searching 
mind may not discover the means of imitating and obtaining 
the same results which temporary accidents have occasioned. 
The principles of nature will therefore never fail. But it 
will always be necessary for wise laws and individual 
equity and benevolence, in every country, to cause her 
bounties to be sufficiently shared by all its inhabitants. 
Her produce first comes into the hands of a few, under the 
social system of protected property ; to be afler distributed, 
through the thousand'channels of the arts and industry, which 
civilization, as it advances, establishes in every country ; 
and by the assisting hand of occasional beneficence, for the 
sustenance of all. Nature can only thus generally pro- 
vide. She places her bounty in the fields ; she leaves it 
to 'man to apply and to disperse, because human instrument- 
ality can do this most effectually. This is accomplished 
by every one seeking some mode and path of social employ- 
ment, in which each obtains his own support, and at the 
same time is contributing, by his individual talent, labour, 
and produce, to the comforts of others and to the welfare 
of the whole. 

The instances adduced of the actual productiveness in 
the vegetable kingdom, and of their repeated though occa- 
sional exertions of it, are evidence to us that it has not 

576,840 grains, weighing 47 pounds, all the produce of one single eom.— > 
Phil. Tt. 1768, vol. lyiii, p. 203. Thomson's Hist. Roy. Society, p. 66. 

Pkas.— A dwarf pea sown near Stockton produced 88 pods, contain- 
ing 386 peas. Another pea, spwn at Cawood, had 105 pods, out of 
which 505 peas were taken. 

A PKACH-tree in Lalebam Garden produced in one year 1560 fine 
peaches, besides a great number thinned away in the early part of the 
•eason. 

A white moss rose-tree near Ripon had 520 in flower, and 460 buds 
beginning to open. And a ^mall rose-tree near Congleton bad SS44 
roses and buds. A conniMm scarlet bean has produced 100 pods with 
ive full-fonned beans in each, making in sucn stalks fhm 300 to 500 
lh»u ih« single ooe sown. 
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been formed on any confined, restrictive, or deficient plan. 
The spontaneous produce is always more than enough 
for the small or indolent population that is contented with 
it. But it is endued with a latent power of extensibility — 
with a faculty of increasing its produce as the wants and 
diligence of mankind may multiply : and thns we are as- 
sured from heaven itself, by these occurring instances of 
extraordinary fertiUty, that nature never will be found 
unequal to answer any demand that human necessity may 
make upon it. 

These occasional exuberances of individual plants de- 
serve also our notice, as important illustrations of the im- 
proving nature, of the progressive power, and of the ex- 
tensible, though usually quiescent, energy of that living 
principle which actuates vegetation and forms all its pro- 
ducts, but which as yet conceals its real essence so care- 
fully from our view.* 

The vast abundance of seeds which this animating caus- 
ality is everywhere producing in many plants, even in 
common ones, is another specimen that this energy, and 
the obedient organization in which it is subsisting, have 
been both formed with a capacity of enlarging into a pro- 

* It is rather remarkable, that just as European population was about 
to receive that steady increase at the beginning of the seventeenth cen- 
tury which has been since generally progressive, the potato should have 
been discoverc^d. This has been as great a donation to mankind as the 
invention of printing, the cotton mill, or any other social comfort ; for I 
observe fVom Sir John Sinclair's statement, that although the proportion 
of meal in a pound weight is but one in potatoes to two and a half in wheat, 
yet oatmeal is but one and a half, and barley only one and a quarter. But 
the proportion as to the quantity of nutritive food in either turns to the 
advantage of the potato ; for he adds, that an acre of land will produce, 
in potatoes, 2700 pounds of flour, but in wheat only 1300 pounds. 
Thus the same extent of ground produces in the potato twice the quan- 
tity of nutritious aliment to that of the wheat. But in addition to the 
flour of the potato, he also asserts that the other part of it, the fibrous 
matter, can be made into puddings with milk, and into bread with wheat. 
Twenty-one pounds of wheaten flour kneaded with twelve pounds of the 
fibre of potatoes, will produce, when well-baked, thirty-eight pounds of 
excellent bread. When we consider that such potatoes are the improved 
produce of the petty, half-poisonous root of South America, we may per- 
ceive what great productive powers and supplies may be now lying dor- 
mant in other parts of the vegetable kingdom, ready to become active for 
human use, when human skill and diligence shall have explored and 
trained them. Hence, while the present system of nature Is continued, 
mankind cannot be famished. 
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ductibility, whose limits we cannot fix,* and into a magni- 
tude that sounds romantic.t But the number of flowers 
which nature in her general course, unstimulated by art, 
prepares and effuses from some trees, approaches the scarcely 
credible class of things.! These surprising multiplica- 
tions of the living principle in plants mark its high origin ; 
and from their baffling all human explication, prove how 
little its rec<mdite, yet powerful, nature is understood. 

In the alimentary plants, the great care for providing 
an ever-succeeding sufficiency of human subsistence is 
manifested in all regions. In some, the same tree which 
affords it bears the produce of different seasons on its 
branches.^ This phenomenon is occasionally, though im- 
perfectly, manifested in our own country and on our com- 
mon trees ; thereby indicating the possibility of our imi- 

* The two stamina of the orchides fecundate 8000 seeds— and the flve 
of the tobacco 900. Loud. Encyc. 226. The qaanrity of small seeds from 
garden flowers is well known. Bat Mr. Hobson found that a thriring 
plant of the common malva sylvatioa yielded in one summer 200,000 
■eeda. Phil. Trans. 1743, vol. xlii. p. 3, 20. It has been computed that if 
all the successive seeds of a single fern, of one peculiar sort, were to 
germinate without obstacle, this species would in twenty years cover 
the whole globe.— BuM. Univ. 1829, p. 43a 

t ** Man, improving on nature, produces cabbages and turnips of half a 

kondred weight, and apples of one pound and a half.*'— Loud. 263 

Ever)' vegetable product seems capable of an enlargement that would be 
incredible, if such things did not frequently occur. Thus we read of a 
strawberry seven inches round— a lettuce weighing four and a half 
pounds — an apple flAeen inches round, and weighing nineteen ounces — 
another twenty-five ounces — a bunch of grapes weighing filleen pounds 
— a mushroom above a yard round, and weighing nearly two pound»— 
a pear of two pounds weight— a black currant two and a half inches 
round — a gooseberry three and a half inches— a melon, of superior fla- 
vour, weighinc ei|[hteen pounds— a cauliflower nearly sixteen pounds. 

All these ui the soil and climate of England In 1824, a pear-tree at 

Carluke in Scotland, thirteen years old, in the spring protruded a number 
of young shoots, which in the eame summer bore tVuit, some of this as 
large as that on the elder branches. 

f Thus a single Spatha of the datk, the chief food of North AfKca and 
the desert, contains 12,000 male flowers. The alfonsia amygdalama 
has 600,000 upon a single individual ; while every bunch of the sejs 
palm of the Oronoeo bears 8000 fruits.— Lindsey's Nat. Bot. p. 280. 

$ '* The breadflruit-tree in Tahiti produces three and sometimes four 
crops a yenr. and many hundreds of miit at a time. The several varieties 
ripen at difierent seasons, so that there are but few months of the year in 
which ripe flruit is not to be found in the several parts of the island."— 
Ellis Piriyn. i. p. 857. The eocoanut there is still more eontinual. Fruit 
Im every stagey tmtn its flrst formation to the (Vill-grown nm, may be seen, 
0/ ofM time, 00 tte Mm* tree, aad flraqoeDtly OD tlM same branch.— A. tea. 

I 8 
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tating such extraordinary successions of produce by in' 
creasing skill and cultivation.* But the fact has been, that 
nature has always, under the smallest exertion of human 
thought and labour, produced so much more than society 
has wanted, in her vegetable food, that no art has been 
less studied, until lately, than that of agriculture, and none 
so little improved. No stimulus has been great enough 
to urge mankind to watch, and try, and pursue it with the 
diligence and scrutinizing judgment which have so highly 
advanced the mechanic arts, and effected such wonders in 
the sciences. t Even still many tribes choose to be con- 
tent with Nature's spontaneous produce, which is alv^ays 
scanty, as if to compel our industry to exert itself; although 
the living^ principle implanted in vegetation is quite ready 

* Thus in Augnst, 1829, two apple-trees at Cheltenham were covered 
with blossom, though bearing at the same time a fine crop of fyoit.— In 
July, 1821, a pear-tree at Canterbury had a large quantity of IVttit, while 
the other parts of it were in full bloom.— In the same year, a pear-trec( 
near Winchester blossomed in May, and the fVuit of that was fine and 
full. It bloomed again the next month, and the fhilt reached the size 
of an egg. In July, new blossoms appeared, which made fVuit as big as 
a walnut. In August, flowers again emerged, but the produce was not 
larger than peas. These were Nature's own exertions, which art might 
in time promote and make more effectual. — In the same year, an apple- 
tree blossomed three times, and with ripe ft-nit iwice.'-Strawberries 
have had blossoms and good fVuit twice in some seasons and places. 

In September, 1821, the Siberian crab-tree before my window had an 
unusual quantity of its AiU-grown apples, and was then also shooting out 
twenty fine while flowers, which were blossoming in October, though 
the leaves had nearly all fallen off. So in a fViend's garden near, an 
apple-tree was tiill of fruit, and also of its second blossoms. Many pear 
and apple-trees reblossomed that year. Red strawberries in the same 
year produced in October a second crop of ripe fruit, in several places. 
They flowered ftiUy in my own garden, but the flruit did not swell ; but 
they were picked that Christmas from some other garden beds. At a 
parsonage in Herts, at the end of the same December, the following 
flowers were gathered : 
A white rose-bud, A large full-blown campanola, 

A Aill-blown red rose, A polyanthus in flower, 

A sprig of hawthorn in flower. Purple heath in flower, and violets, 
Roses were flowering in other gardens. 

t Thus the Otaheitians will not cultivate the valuable arrow-root. 
because it costs them some trouble. Though capable of being procured 
in any quantity, it requires some labmir to render it fit for food. On this 
account, it was not extengively used by them. It formed rather a variety 
in their dishes at public feastings, than an article of general consump- 
tion.— Ellis, p. 361. Their yam also, " a most valuable root, iscultivatsd 
to no very great extent, from the labour and attention it requires, althottg^ 
it is one of their best- flavoured and most nutritive roocs.**— A. 860. 
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to answer any demands that may be made on its productive 
powers, by any augmentation of human population.* It 
only requires that numan art and industry should be in- 
creased in this branch of our necessities as much as they 
are in the less essential one of our luxuries ; and then its 
supplies will never be inferior to the need. This has hith- 
erto always occurred in some degree. Want has stimu- 
lated the mind to greater art, care, and industry in these 
northern climates ; and the superiority of their population, 
sustenance, and comforts is visible to every observer. En- 
larging numbers only magnify the effect ; for mankind 
seem to thrive and civilize in proportion as they multiply ; 
and, by a recurrent action, to multiply again in proportion 
pus they civilize and prosper.! 

I have taken this rather copious view of the productive- 
ness of vegetable nature, and collected these facts and cir- 
jcumstances for your consideration, because until they oc- 
/curred to me I found that I had not formed just notions on 
ihis important branch of the great system of our creation ; 
lind the deficiency which had subsisted in my own mind 
and judgment may be removed from yours by the recapitu- 
lation and recollections into which I have diverged. But 
it only is from an adequate adduction of particulars that 
our general views can be either large or fiiU. Nature is 
expanded before us every day ; but we must minutely ob- 
serve it, in order to comprehend it ; for we have to ascend 

** When the Tahitians (Olaheitians) were exhorted to adopt the com- 
forts of Europeans, they answered, " We should like these things very 
well, but we cannot have them without working ; that we do not like, 
and therefore would rather do without them : the bananas and plantains 
ripen on the trees; the pigs flatten on the fruits that fhll beneath them. 
These are all we want. Why therefore should we work "?"— Ellis, Polyn. 
Bes. vol. i. p. 451. 

t This is satisftctorily illustrated in Mr. Sadler's publication. The 
missionaries found that they could make no progress in civilizing the 
Tahitians but by causing wants to arise in their minds. Ellis says, '' The 
absence of all inducements to labour increased the difBculty. Their 
wants were few. Their desires were limited to the means of mere ani- 
mal existence and enjoyment. These were supplied without much 
anxiety or eflbrt— and possessing these, they were satisfied." ..." All 
classes were insensible to the ,; ratification arising fh)m mental improve- 
ment, to the enjoyments of social and domestic life, to the comforts of 
home, and to the refinements and conveniences which art and labour 
impart." ..." To incnaae these wants, or to make some of the comfiuta 
and decencies of society as desirable aa the bara necessaries of life, teemed 
the best iooitemeiit to personal indostry.'*— PoL Res. tf 1, iBSL 
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to rapport what was then deemed comfortable life, but not 
to. give it the pleasure and the improvement of superior food ; 
lor there is a food, and a course of prudent diet, which is 
ciore favourable to the intellectual energies and to the 
?noral sensibilities than any other. This seems to be in 
•he golden mean between deprivation and exuberance. 

** Spare fkM tliat with tbe gods doth diet" 

was the experience and the encomium of our Milton ; and 
a moderate use of selected and improved articles of sus- 
tenance may give the strongest wing to genius, and the 
sweetest temper to the habitual spirits. But the most 
essential condition, in a daily enlarging population, is a 
sufficiency of that which will support bodily strength, 
and nourish the vital principle. The simplest food will 
always do this ; and if all vegetable produce can be made 
so to act, and yet be palatable, the inventor of such 
conversions will be a bene&ctor to mankind. Wheaten 
bread is a desirable enjoyment — but other vegetable food 
cannot be unpleasant, since our ancestors lived on bailey 
cakes ; the Russian still on lus hard black rye bread ; thie 
Scotch love their gratifying oatmeal ; and the Irishman his 
potatoes. Even acorn food is yet palatable to some peo- 
ple, who might have com if they would cultivate it.* 
Some nations can be content with far worse materials of 
nutriment,! and others resort to what we should most zeal- 

* Thus Captain Beechy mentions of the Indians he saw in Califbmia, 
that they cultivate no land ; but " acorns, which abound, constitute their 

eiineipal food. They bake them, and bruise them between two stones 
ito a paste, which will keep dried until the foUowinf season."— Voyage 
to Pacific. So Desfontaine remarks on the people of the Atlas Moun- 
tains between Algiers and Morocco: — **They have oaks on whose 
acorns a number of the inhabitants of these cantons subsist*"— Bull. 
Univ. 1830, p. 409. 

t In New-Zealand, "the /km root (hmishes a principal part of the 
food of the comoMU people, at some seasons of the year."— Ellis, Poljm. 
Res. vol. i. p. 34. At various times in Europe, when scanty harvests 

greased, the poorer of the poor have made their bread of fern roots, 
velyn notices that burrs and thistles have been used for human food. 
Bruised thistles have been often given to horses in France, who have 
Aliened on them. The Laplanders, when pressed, make bread flrom 
one of their mosses. In France, in 1817, the continued rains of the 
preceding summer having prevented the omm ttom ripening In one of 
the depsrtmeots, tbspeofto fbr several weeks belbrs the next harvest 
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All th^se facts lead us to one and the same conclasioD, 
that no population that will think and labour, however 
numerous, can ever starve from continued want, under the 
present system of vegetable nature. The Great Author 
may choose, through his atmospherical agencies, to disap- 
pointy by occasional vicissitudes^ the expectations of his 
intelligent creatures, when they are forgetting the primal 
Cause and Giver of all that they are enjoying — ^but these 
ate only temporary and partial corrections. The prin- 
ciples of vegetable nature never alter — nor has their pro- 
duce ever in any age universally failed. By commercial 
or benevolent intercourse, we can therefore always assist 
each other^s needs, when these assumed or permitted inter- 
ruptions occur in any particular district or country, as we 
have done more than once to Ireland — and also to Hin- 
dostan. Their rice at times has failed in parts in the one, 
and their potatoes in the other — ^but the rest of the world 
were at the same time enjoying their usual plenty. Hence 
in no case have mankind, at any period, been under the 
danger of generally perishing for want of sustenance ; nor 
under the universal laws of vegetable nature, as established 
at the creation, and still continuing, can such a catastrophe 
at any time occur. A special miracle of annihilating dis- 

Sleasure can alone produce, under our present system of 
eing, a desolation of this nature. Away, then, with all 
the dread and spectres of human starvation from multiplied 
population. Let religion improve and guide our social 
spirit ; let wisdom characterize our laws, and integrity 
conduct their administration ; let enlightened policy and 
sound moral principle superintend, and regulate, and assist 
the distribution and individual acquisition and application, 
of what nature will always sufficiently produce generally 
for all ; let reasonable diligence and care have always the 
means of obtaining what is fairly needed ; and let nations 
have intercourse with each other as unrestricted as the 
public welfare will allow ; let due recollections of the Great 
Benefactor of all accompany with these provisions our 
daily life ; and no portion of mankind, by whatever mul* 
tiples they may increase, will ever find that they are over* 

■oniewbat resembling gin. Thus tbere seema no end to the valuable 
matter which vegetables may, by art and labour, be made to yield flvr 
hamaii use. 
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passine the productivity of natnro, nor will ever be de^ 
etroyed by its defective supply. Diyden exclaims of 
himself-- 

« I lit* 8 ffont-'diarge upon Proridence." 

So do vire all — ^we are all a rent-charge upon our Maker's 
care — bat if we duly feel this truth, and conduct ourselves 
conformably to the impression, we shall find that it is such 
a rent-charge as will never be left in arrear, but be always 
punctually and munificently discharged. Such has been 
my personal experience, without any native, peculiar, or 
other advantages, beyond those which are common to us 
all. Such, I hope, will be yours ; and such your verdict, 
at the same mature age, on that benign administration of 
earthly afifairs under which We are both living, and by 
which we and all are hourly benefited.* 

* Since I wrote these Letters, I have seen Mons. de Liic*8 Letters to 
Blumenbach, on the Physical History of the Earth, with Introductory 
Remarks by the Editor, the Rev. H. de la Fite. Both parts contain very 
important illustrations and confirmations of the Mosaic cosmogony; 
but I will only notice here M. de Luc's conclusion from his reasonings^ 
as to the agency of light commencing with the beginning of creation^ 
which a former Letter pointed out to your attention. ** Nothing of all 
that we see on the globe could begin to be operated, without the uoioit 
of a certain quantity of light to all the other elements of which it was 
composed ; elements which, without it, would have exercised no chymi' 
cal action on each other. Accordingly, all the known geological phe« 
nomena date their origin from the time of this union.** — De Luc*s Lett< 
-p. 79, Lond. 1831. This is a principle deserving the most scientific con" 
sideration and investigation. It will probably become more obvious as 
our chymical knowledge enlarges. He also adds the important truth 
which presents such a verification of the Mosaic account : ** The light 
first introduced into the mass of the earth did not proceed fhrni any lu- 
minous body like the sun."— P. 86. This grand physical truth could 
not have originated 4000 years ago flrwn any kuman mind. Ift is in op* 
poeitioa to all ordinary sensatioB^ 
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LETTER V. 

%^fkHnee$ from the preceding Facts-^No spontaneous Production of 
Plants— Their reprodttctive System. 

Mr object in the preceding Letter has been, as it will be 
in the continuation of the subject in this, to select and notice 
those phenomena of the vegetable kingdom which will give 
you a just and enlarged idea of the principles on which it 
has been formed, and of the peculiar nature which has been 

Eurposely assigned to it. It is necessary that we should 
ave right notions of the system on which our earth has been 
framed, and of the plan and purposes of all its departments, 
in order to perceive what the Divine mind has intended by 
our terrestrial creation, and thereby to judge more soundly 
on the great component whole. This knowledge will assist 
us to appreciate his ends and operations in the course of 
nature which he has established, and in the direction and 
application of his providential economy to ourselves, as well 
as to our inferior fellow-creatures. The more fully we know 
and the more justly we think on the vegetable and animal 
kingdoms, we shall be the better prepared to comprehend 
the principles and the history of his dealings with the human 
race. This world is manifestly not our world only. We 
are linked in it with innumerable fellow-beings, of very 
varying kinds and qualities. They are cotenants with U9 
of our common earth. We cannot live in it without their 
association and services. Relations therefore subsist unceas-* 
ingly between us, which cannot be destroyed without 
destruction to ourselves ; and from this view of the real state 
of things, it is an object of great intellectual interest and 
importance to become acquainted with the most material 
phenomena of these classes of animated nature, however 
dissimilar and subordinate they seem to be to our more 
gifted order. Do not, therefore, think me tedious if I par- 
ticularize a few more facts on this curious subject, with such 
reflections as have arisen on a mature consideration of them. 
From all the circumstances thus far enumers^ed, we may 
infer— 

K 
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That the vegptsble clasEes hnve been crested apon a >;«: 
torn of progressive improvafaility— and also of an indefiiStB 
productiTeneBs, whicb tan be Increaeed lo the utmost extent 
of any probable humaji demands upon it. 

That the application of humsn skill, caie, and diligence to 
educo these benelicial reaiilta has been made the conditim 
of their appearing; but that these valuable qashties niS 
never be exerted in vain on this interesting order of beingsi 

That human welfare and comfort hevs been a principal 
object of tiie Creator in designing and producing his veg|» 
table world, though it has been also made subservient U 
animal subsistence; and that these are peculiarlj conneclal 
with the cultivntir>n of it. Animal food leads lo the animal 
habits of hunting and pasturage; both of which, thoad 
pleasing as occasional employments, yet when made Ui 
character and chief pursuits of a tribe or nation, tend la 









Scythia, and the modern Tartars and Arabs and North , 
American Indians, are commenlariea on this principle. 
AgricultDre and g^ening, and theii' consequential occupat 
tions, aceuslora the human mind lo the quint, patient, coo- 
tent^ domeslic, social, and civilizing habits on which human 
""" ■ isa and improvement mainly depend. 

vegetable kingdom, in its varied flowerB, folia^ 
md graceful and delicate expansions] in iU playfid 
branches and gentle movements ; and in its multiplied fniiw 
and useliil products of numerous sorts and of univerad 
appIicsCion, display a peculiar goodness, liberality, and kind* 
nens in the Divine mind towards his human race — a desiw 
to please, to interest and to amuse us with the most ii 
cent, continuat, accessible, and gratifying enjoyments. Fo^ 
plants peculiarly addrees themselves to three of our moi ' 
used senses— 4he taste, the smell, and the aight ; while ll 
Bai is also soothed by the whispering of the branches,* an 
the touch by the softness of the verdant and Soral foliami , 
and of most of the fruits. Wo see that the consDlidata# 

s, we lisTf- alJ Rdi how unly nnrl bow sweelly T 



fffeelly Iho whispeTing kava tai waving plus 
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wood snpptiet us with numerous conveniences of private and 
public use ; and from plants has arisen that most needful 
and comfortable of all things beyond the limits of the torrid 
zone — the ffrateful warmth and* use of our domestic fires. 
£ven in thu respect we may perceive that there has been a 
benevolent foresight and provision specially exerted, in order 
that this daily comfort might continue to accrue to us, after 
our diffusing population should have levelled the forests 
which supphed the fuel. Buried in the earth just deep 
enough to remain unknown till wanted, that primeval vege- 
tation which was overwhelmed and uprooted by the deluge 
has during its long sepulture become converted into bitumi* 
nous coal, sufficient to yield us fire for all our purposes, 
though every wood should be consumed, and mankind last 
for more ages than they are likely to continue.* In this 
beneficial supply of a mineral so invaluable we have an 
instance of a great destruction directed by a prospective 
benevolence, to prepare and produce for a fiiture age one 
of the kindest additions to human comfort. What a demon- 
stration of the most deliberate goodness presiding amid the 
most awful displeasure ! 

It is of peculiar importance to our reasoned comfort — to 
that happiness which we derive from our intellectual con- 
victions — <that we possess, in the beauties and blessings of 
the vegetable creation, such universal and exuberant wit* 
Besses to us of the benignity and philanthropy of the Divine 
Creator. They not merely reveal his general goodness, but 
a real love and sympathy towards mankind— -a personal 
kindness to us, intending to be so and acting as such, merely 
to please us. The flowers, firuits, and fouage, the forms, 

* Coal has been taitberto (band most extensively In tbe British islands; 
the next in importance is near Liese. It is also in Misnia, Hungaiv, 
Silesta, Boliemia, Upper Styria, and France. It has been discovered in 
America in various parts, and also in Cbina, the Birroan empire, Great 
Tartary, and New Sonth Wales. "It is probable that nothing is yet 
wanting in many other parts of the world, hot knowledge, industry, 
wealth, and the stimulus of want, to prove that it is a (br more common 
sabstance than K has hitherto appeared to be."— Dr. Macculloch, Geol. 
vol. U. p. 308. Thus it is almost everywhere made and kept ready to come 
to human knowledge and use in each country, as soon as it shall be 
wanted ; and if any one district does not possess it, that can be abua!> 
dantly supplied by its neighbours who abound with it. Such has been 
the extraordinary provision made (br human enjoyment, as it was fore- 
seen It would be wanted. It is disclosed to homaa seareli, Just at tlif 
pfom wben tlM discovery is most servtoeabls. 
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qualities, and motions of nature's reidant kingdom, in all 
their laxariant diversities, have been purposely made what 
they are, purely to give us the pleasure they excite and the 
benefits they convey ; for if our mere subsistence had been 
alone his object, we see that grass, hay, straw, acorns, and 
sawdust would have answered that purpose. What the 
savagp lives upon in full strength and activity every child 
of man could subsist on ; and be as happy as all the animated 
tribes appear to be.* But he has not so dealt with us. We 
never act towards each other, in our kindest moments, with 
that inventive, foreseeing, and persevering benevolence 
which has been exerted by our Maker in the formation of 
his vegetable system : and this benefaction is still in all 
regions reproduced at every vernal and autumnal season. 
But not one single plant or flower could have existed, unless 
its qualities and products had been specially designed and 
resolved upon beforehand, and the needful consideration 
exerted, as to what variation of means and organization 
would occasion the specific result. Every flower we handle 
n an evidence to us of this particular antecedins delibera- 
tion, and therefore of the kindness to mankmd which 
■uggested it. Without the generous intention to give us 
pleasure, abstracted from all benefit to himself; and without 
the special resolution to vary and multiply it ; and without 
the actual exertion of lavish imagination to devise the dis- 
tinct form and nature ; and without the previous combination 
and perception of the means that must be employed to bring 
it into being, with all its properties and effects ; not a single 
flower, not ope plant or tree, could have existed. And yet 
they have all been created with such an exuberance, that 
not only every peopled country swarms with its own beau- 
ties and benefits of this description, but heaths, and deserts, 
and uninhabited islands, and mountains scarcely accessible, 
have been made to have their peculiar and interesting vege- 
tation, though jiot immediately used by man ; $is if it had 

* How little and how simple a diet would have supported bomao life 
in comrort and activity we see from this passage: "A Laplandkr will 
go thirty miles through swamits and rocks ; take a draught of mi/Ar, 
sleep in his wet clothes, and rise the next morning as fresh aa when be 
began his journey."— Everest's Journ. through Norway. Mr. E. speaks 
warmly of the Laplanders' high state of health and spirits ; which be 
ascribes to their total absence of mental anxiety, to Uisir few and aimplt 
wants, and to their bardy habits.^i^. 
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been foreffeen that no place would be so forlorn or repulsive^ 
but that the curiosity, or occupations, or vicissitudes of 
society would be at all times urging some individuals to 
explore it. Wben they do so, they see the new indications 
of their Creator's existence and providing care ; and often 
transplant to their own homes and countries whatever they 
find useful or admire. We know that this has been done. 
Travellers have at various times pervaded such localities ; 
and botanical students have been, and are, searching the 
furthest recesses and deepest solitudes of the world, to dis- 
cover and make known to their contemporaries the yet 
unseen treasures of this department of the Divine creation.* 
Even the bleakest and most barren extremities of earthly 
soil, where frost, and snow, and desolation seem to have fixml 
their stem dominion, have been visited, and their plants 
examined.! Linnsus found the provident liberalities in the 
home of ice and snow ;t and some of our best virtues are 
there the companions of what we should call extreme pov- 

* The perilous precipices and towering peaks of the Alps, the Atlas, 
the Ararat, the Balkan, the Andes, and the Uainalaya have been repeat- 
edly visited for the purpose of exploring their vegetable species. Toume- 
fort, Saussure, and Humboldt were among the earlier leaders ; but a 
long train of followers have since emulated their spirit, labours, and 
scientific abilities. The deserts of AfV-ica, the pampas and forests of 
South America, inhospitable Japan, and jealous China have now been 
traversed by the resolute activity of the ardent naturalist. Such intel- 
lectual energy confers more real honour, both on the individuals and oa 
their nation, than any military exploits, although these may have their 
occasional uses or necessities. But these are always to be lamented, - 
even wben most expedient ; while science, if not separated from its 
great Founder, enables us more and more, as Milton says of Mirth to 
Mberty,— 

To live with her and live with thee 

In UNRBPROVBO pleasures free. — ^Allegro. 

tThas even New-Shetland, towards the confines of the antarctic pole 
has been visited, and its vegetable state described. The account is worth 
remembering, as one of the simplest conditions of vegetable nature, in 
its earliest and humblest commencement. "The land is naked and steril, 
with na trace of plants. In a few places a very snnall moss is with diffl- 
cnlty discerned. A lichen, the same as those on the heights of Cape 
Horn, comprises, with a fbw marine plants, the botany of New-Shet- 
land.** — ^Ed. Joum. Science. 

{ I particulariy allude here to the bcetula in the icy regions of the 
arctic pole, which is not less beneficial and gratefbl to the Laplander, 
than the cocoanut-tree to the South Sea islander, or the date-tree to the 
restless Bedouin of the arid deswt. Unnnus is particularly eloquent 
and interesting in his description of tte bestula. He saw and tat its 
uses wbea he wu eznloriag tbsse abodss odkmn and privation. 

K8 



114 BACBXD HmOBV OV TXl WOBLD : 

eit^, but which they find fiiU of eaio&ftL* Nor ean tho 
philanthit^ of this unozhiuuited beneficooce be eithoc- 
doubted or denied. It is moit tpecial kyre to man — forbnites 
have not hi* enjoyment from it. The bird, and the ineeet, 
and the* quadruped oive us no perceptible indication that 
they are sensible of the beauties which delight our eyesight, 
and wMch duurm us by their fragrance. Unless, th«i, our 
world be inhabited by an iuTisibte race of beingB,---&iriei^ 
genii, sylphs, or spints — there are no intelligent beings Jnt 
ourselyes, to feel, to value, and to be regaled with the love- 
liness of vegetable nature. It has tb^fiare been made 
speoially, purposely, and exclusively for us; and in this 
view it is an unceasing testimony that the grandest and 
mightiest of all beings is the greatest and kiAdest Phihut* 
thi^ist that exists, and has been studiously eazeful to 
exhibit to us that he is so.t 

And what an exhilarating consolation is. this ! For who 
is this Being, that so condescends — who thus reveals him- 
self to us with features, and feelings, and qualities so gracious 
and so amiable? — ^nothing less than uncontrollwle and 
irresistible Omnipotence ! Nothing could be more terrible 
— nothing more dreadful to us, and to all sentient nature, 
than a being of his absolute, unlimited, and almighty 

* Mr. Eyerest nys of the bleak Norway, ** I have ^im Mt thst I 
could live and die contented among its roeke and woodi and datea, in 
tbe midst of its quiet and ▼irtnous peqile. No one evn' leA Norway 
witliout regret. It is a country in many parts of which a child mifhc 
walk about with a bag of gold, and no one would molest him : where 
the stranger, by day or by night, may knock at any door be comes to, 
and be welcome." Yet he describes them as ** destitute of every oom- 
fbrt.** With one large bed, like a deal box, into which they all creep, 
some straw is spread at the bottom, and sheep-skins serve Ibr covering 
Tlieir wainscots are composed of trees, with moss stuffed in the chinks; 
and in some houses the whole stode of utensils were, one lar{» pot, an 
axe, one knife, and half a dozen wooden bowls and spoons. Still they 
were very happy. " We usually found two w three religious books ia 
every house." — Ever. Joum. Norw. . 

t Young*8 Just lines deserve to be recollected : 

What, then, art Thou ? By what name rtiall I call Ihee 1 
Knew I the name devout archangels use, 
Devout archangels should the name enjoy 
By me unrivalled. Thousands more sublime ; 
None half 80 dear as that which, though unspoka 
Btill glows at heart. O how Omnipotence 
Is lost in love ! Thou great Philantbropist 
Father of angels ! but, the Feumd or ii4ii«-49]gbt i. 
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potentiality, if he were not as good and gracious as he is 
infinitely powerfuL Nor would even general or abstract 
goodness avail us. Each human individual is so petty an 
object, compared with such stupendous majesty, that it 
cannot but be, at all times, a subject of infinite importance. - 
whether the Lord of such multitudes of beings will be — is 
—or means to be— benign and kind to us. He answers 
this awfiil question to us all by his vegetable creations. 
Would a tyrant have produced them 1 Gould they have 
arisen if he had been uidifferent towards us ? — ^if we had not 
been the objects of his kindest forethought and most 
elaborate care 1 No— -his benevolent philanthropy comes 
to OS with an expressive voice, and in a personal visitation, 
in every sweet flower and pleasing foliage around us — ^in 
every fruit and food that delight our taste or refresh our 
bodily necessities. They are manifestly intended to have 
this effect, or they would not have been thus created. It is 
us whom they benefit, — ^not their Great Provider;* and 
the special means that must have been originally put in 
action and kept in efficacious energy for the unceasing 
perpetuation of their races, and for their continued reviv^ 
to us, are equal assurances to us that the same feelings 
which prompted their first fabrication are still predominat- 
ing in the Divine mind, and will be there abiding and influ- 
encing it towards us, as long as the floral gems and treap 
sures of our gardens, our fields, or our forests reappear with 
every spring and summer. These not only please ; they 
also enrich us with the marvellous afiiuence which they are 
everywhere creating — although of this astonishing annual 
addition to human wealth and property we are generally 
very thoughtless and insensible.! 

* The poet again combines eloquence, and poetry, and tnitb in all tbair 
riebness, when he exclaims — 

O thoQ great Arbiter of life and death ! 
Natare*8 immorial, immaterial Sun ! 
Whose all-prolific beam late called me forth 
From darkness, teeming darkness, where I lay. 
The worm's inferior^: high to bear my brow ; 
To drink the spirit of the golden day, i 

And triumph in existence !— and couldst know 

No MOTIVE, BUT MV BUSS.— Nfgbt 4. 

t The annual riches given anew to mankind every summer, by the 
continued produce of the earth, would amaae us by their amount, if the 
whole could be asesitaiiMd and ealeolatsd. A Ibw instanesi will imply 
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•nd gracefillneiB — for elegnnce, order, and delicacy. ThcJ 
pieaent to Ui ayeryvrheie, even in oui most conunon plants 
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images and realities of these qualities, as our eye wanders 
upon them : and whether we will or no, they leave such sen^ 
sations on our memory, and accustom the mind to percep- 
tions of them, which, if no vegetables had existed, would 
not be a part of our intellectual wealth. Grace, beauty, and 
elegance are the prevailing characteristics of the vegetable 
world. Many of our flowering grasses and our summer 
com claim our notic^ for their forms and movements. But 
these qualities must have all pre-existed in the Divine mind ; 
and from that have passed into the figures and appearances 
of this branch of creation ; and thus plants are the repre- 
sentations to us of these Divine ideas and feelings and beau* 
tifiil conceptions. They are the mirrors of the thoughts and 
imaginations of the Deity, from which they derive uieir be- 
ing and configurations, and without which they could not 
liave existed. In the vegetable world we therefore read, as 
in a depicturing volume, an interesting section and por* 
traiture of that wonderful Intellect to which all creation is 
indebted for the science, loveliness, and sublimity which it 
so frequently exhibits to our contemplation or research. 

They must also, in the course of the ages in which they 
have been before the sight and attention of mankind, have 
frequently led them to a perception of organizing skill, and 
of the effect of such combined mechanism, and to many 
mechanical imitations of it. Every plant is a machine ; 
and many have suggested ideas of construction, arrange- 
ment, and serviceable mechanisms, by which society has 
been often benefited or adorned.* The rudest minds feel 
and confess their beauty, and avail themselves of itf as 
eagerly as the Greeks and Romans once sought their per- 

* That the leaves of the acanthus growing round a basket accidentally 
placed among them suggested, flrom their pleasing effect, the first idea 
of the Corinth^n entablature, was the accredit«l tradition of the an- 
cients ; and that the interlacing upper branches of a tall grove originated 
the Gothic columns and arches of the cathednil is the opinion of many. - 
I own, oAen when I have walked in such places, the similitude was so 
eicact that I could not avoid believing the theory. 

t Thus Ellis remarks of the Otaheitians, '* The natives display a taste 
for the beautitXil in their fondness for flowers. The gardonia, tribiscus, 
and amaryntbtts were oAen woven in graceful wreaths and garlands, 
and worn on their brows. They were delighted when the helianthus 
was added to their gardens. The king and queen came to admire mine. 
Ttiey sent ihr two of its flowers ; and the queen and bm sister appeared, 
each with a large svnllower fixed at in ornament in their hair.''— Ellis, 
Fiolyn. Bss. vol I, p. 440. 
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0onal decoration. Anacfeon sweetly sings his delight from 
vegetable nature,* — and most enthusiastically of the rose,t 
• — ^Ihouffh he also twines the lily and the hyacinth round 
his forehead, as an attractive and festive omament4 Their 
presence, and the scenery and companions which always 
surround them, have excited in many poets, of all nations, 
their finest thoughts and feelings.^ It has been a favourite 
theme to tb9 imagination to fancy, or to sing, that herbs, 

* Thus in his twenty-second Ode : — " O sit in this shade ! That tree, 
liow beantifhl ! On its most tender sprays, how it slialces its yoanf 
loelcB ! while the fountain near it, flowing persuasion, excites oar at- 
taclunent, Who tliat Looks on this can pass away flrom such a place 
pf repose?* 

*' Lo ! how the Graces scatter roses rni the advancing spring.— TlM 
shadows of the clouds are departing. The labour of mortals glistens. 
Earth is nurturing her firuits ; that of the olive is just bom, and the juice 
of the vine, blossoming flrom the branch and leaf, crowns it with its 
Uruit."— Anac. Ode 37. 

t In his fifth Ode, he calls it **The rose of the loves ; — adapting to our 
temples its beautiftil foliase. Transcendent flower I — Spring^i fostered 
pare !— « delight even to the gods !" 

But in his 53d eflnision he Is most doquent in its praise :— ** With the 
flower-orowned spring, I sing the summer rose— the breath of gods— the 
enchantment of mortals !— the onian^ent of the Graces in the sesson of 
their floral loves !— the play-toy of Venus. Ever gratefhl to the Muses, 
how sweet to him who travels through the briery dells ! How sweet to 
him who plucks it with gentle hand, to cherish it in his bosfun — ^wfao 
lightly raises to his lip the flower of love ! It is pleasant on the roo^ and 
on the joyous table, and to the feasts of Bacchus. What can be without 
|3ie rosel"— Anac. Od. 

i ** See how it becomes us to twine the white lilies amid the roses 
Into chaplets.**— Od. 34. " Entwining coronals of hyacinths round m 
femples.''— Anac. Od. 42. 

$ As in one of the delicious passages of Miltom, which has never hsm 
fXceMed i-r 

** Sweet is the breath of mom ; her rising sweet, 
With charm of eariiest birds : pleasant the sun, 
When first on this delightAil land he spreads 
His orient beams, on herb, tree, flruit, and flpww, 
Glistering with dew : flragrant the fertile earth 
After soft showers ; and sweet the coming oa . 
Of grateflil evening mild : Then, silent night, 
With this her solemn bird ; and thisfhir moon, 
And these the gems of heav'n, her starry train, 
But neither breath of mora, when she ascends 
With charm of earliest birds ; nor rising sun 
On this delightAil land ; nor herb, fruit, flower, 
Glist'ring with dew ; nor flragrance after showers; 
Nor gratefhl evening mild ; nor walk by moon, 
Qr g MUering starlight, withovt Thee, is sweet.** 
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lUid flowersj and trees could sympathize with human sor* 
row.* The Greeks used flowers as part of" their ftuieral 
tributes of regard ;t and their priests consecrated to Iri4 
the trees on which the rainbow seemed to rest.t Thd 
Turks preserve the ancient use of flowers as symbols 6{ 
the language of the feelings, and make them the silent and 
secret epistolary messengers of their sensibilities^^— thejT 
also apply them lavishly round the graves of those they iove^ 
to express their attachment and grief. 

But however fanciful these ideas and customs may 1)e« 
they are evidence how eminently vegetable natute has at 

* Thns Moflchts, in his Greek hexameter epitaph on Bion, induigei 
the supposition of the possible sensibility of vegetable nature :-^ 

** Mourn with me, ye plants ! woods ! How bewail I 
Sigh, O flowers.! fVom your sorrowing stems ; 
Blush mourn fbily, ye roses ! aneiiiohe ! 
Hyacinth ! now speak In your symbol letters^ 
And by your floral leaves more than common 
Express your tokens of grief. The betuitif^l singer Is d^ f 
. Moa%ir £td. Y* 

do he apostrophizes bis ktet fHend :--■- 

- - * ** At your dissolution « 

The trees threw down their firuit, and 

Every flower feded."-— /ft. - - - 

This seems extravagant : though Milton has parjtiy imitated It In hi| 
Lycidas. But it may have been a belief of the Greek poets, since one <m 
their few natural philosophers, also a versifier, Empedocles, could ssT, 
'* The first of all animals were trees, and sprang from the earth twfors 
the sun enriched the Wdria, and before dSys and ni^ts were distin'* 
guished."— Plut. I'lac. c. 2^. . . . tf l*lat6 and EmpMocles could teacll 
** That plants are informed with a sobl, and that of this tlitfre is a clea^ 
proof, for they tremble and shake ; and when their branches are benC 
down by the woodman, they yield but to cprihs back again to their ftit* 
mer uprightness^ (Plut. ib.% we may bdlie^e tiult pciets allowed them 
some sympathizing feelings. 

t TbttS Bio V, in his Elegy cm Adonis, exclslms,— " Bring Adonis, haw* 
ever ghastly — plSce him bettoeen the chiwns and the flowers— but sinctf 
he has been dead, SIl the flowers have withered ! — ^v. 74-76. The poet 
exprenses also these too-pretty ftncies : — " But his remains have turned 
ail things on the earth into flowers. His blood produced the rose ; and 

his tears the anemone." — v. 65 The anemone was made by tbs 

Egyptians an emblem of sickness.— Hor. Ap. 1. 2, c. 8< 

t Plutafch informs us, ** The ralnbdw clouds make the tfees fragrant 
on which they fiill. Our priests call these trees * Iris-protected,' inuH 
giniifl that Iris takes care of them.**— Symp. 1. 4< 

$ llidy Mary Montague was the first who made England acqtifllnted 
With this sostom of the enamoured Turks to make ilowers their lovs# 
letters ; their oooVentioosl meaning, wben so sent, being BOtiially mt* 
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all |>eriod8 and. in all ooontries affected the ifoagiiiation and 
the feelmgs of mankind. It i« a fair inference from the 
universal fact, and from the concaxring impressions on our- 
selves, that they were made to have this mterestin^ effect, 
as well as to beautifjr oar inhabited snrfece.* But it is not 
an imagination — ^it is a sober reality to say, that wherever 
they have been cherished and cultivated, they have drawn 
the human spirit to seek and value the gentler and kinder 
dispositions and occupations of our very deviable, moveable, 
irascible, and sturdy self-will, f 

As these moral, intellectual, and religious results are the 
natural effects of the vegetable creation upon mankind, and 
appear, more or less, so much in all countries and in all 
ages, as to indicate that impressions of this sort are uni- 
versal, we are entitled to infer that these cpnsequences were 
among the purposes for which this order of beings was 
created, and which they were appointed to produce. The 

* After describing this part of creation, Milton forcibly adds— 

" Earth now 

8eem'd like to heay'n ; a seat where gods might dwell 
Or wander with delight, and love to haunt 
Her sacred shades." — B. 7. - - - - 

t The connexion whicli the ancient Easterns Mt between vegetable 
natare and tbeir aflfbctionate sympathies, we perceive in the ^Risions of 
Solomon, in whom even his gorgeous state could not suppress the im- 
pressicms of his Flora and Pomona. 

" My beloTed spake, and said unto me^ 
Rise up, my love, my fhir one, and come away. 
For, lo, the winter is past, the rain is over and gone; 
The flowers appear on the earth ; 
The time of the singing of birds is come, 
And the voice of the turtle is heard in our land; 
The fig-tree putteth forth her green flgs, 
And the vines with the tender grape ^ve their fVagrancft 
Arise, my love, my fair one, and come away.*^ 

Sol. Song, ch. 9, ver. 10-lX 

•♦ Cknrne, my beloved, 
Let us go forth into the field, 
Let us lodge in the villages. 
Let us get up early to the vineyards ; 
Let us see if the vine flourish. 
Whether the tender grape appear. 
And the pomegranates bud forth."— 26. ch. 7, ver.ll, VL 

* Awake, O north wind ; and come, thou south; 
Blow upon my garden, that its spices may flow ovte. 
Let my beloved eome into his garden, 
And eat his pleasant firmts."— >. ch. 4, ver. 19, 
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generaf eiSecU of all made things imply that the intention 
of the Maker was to produce them. So we may reason 
as to the design and ends of the Creator in his vegetable 
classes. They increase oar knowledge of him ; they are 
the pledges of his affection for his human race, and gentle 
attractions of our sensibilities to him ; they are the great 
sources of our subsistence, conveniences, and improvements ; 
they are the basis of all animal nutrition ; they furnish ouf 
most constant gratilfications and purest pleasures ; they tend 
to link our kind feelings with each other, by the sympa* 
thizing admiration which their beauties excite ; the cultiva« 
tion they require is our most virtuous and beneficial occu* 
pation ; and their serviceable properties are so arranged as 
to compel us to this useful cultivation, by their produce 
being made to arise from it. Their operation on our in- 
tellectual faculties and moral emotions is likewise that of 
a soothing melioration, which increases as our mind ad- 
vances in its progressive civilization. All the beautiful 
thoughts and sentiments which poetry has breathed in every 
age, m praise of vevdant or floral nature, and of the rural 
life, are the expressed homage of the heart to the charms 
and utilities of the vegetable creation, and are so many un- 
designed but implied encomiums on its invisible Author, for 
planning. and ordaining it. Whatever we may mean, or 
whatever phrases we may use, we cannot commend nature 
without praising him. The panegyric flics immediately 
from the insensate beauties we may admire, to the mind 
which designed them and to the power which produced 
them. Carbon and oxygen are but the same things in the 
rose as they are in the gray limestone rock. It is the in- 
tellect and taste of the sublime Mechanist which has com- 
bined and arranged them, and similar brute matter, into 
loveliness and fragrance in the one, and left them to be in 
the other uninteresting shapelessness and dirty deformity.* 

*Both the heart and reason feel that the poet of the Seasons has 
juscly as well as beautifully sung, 

" These, as they change, Almighty Father ! these 
Are but the varied God. The roiling year 
Is f^ill of Thee. Forth in the pleasing spring 
Thy beauty wallts : thy tenderness and Iovb. 
Wide flash the fields : the soAeDinf shr la balm : 
And svery seint aad eirsry hewt Is joy. 
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The ayBtfTH ealablUhaJ for the perpetuated eiietence of 
vegetalion upon earth is another Burprifling uiyenlion irf" 
Ihe Di»ina intelligonee. W8 have now got rid of the nn- 
fonDileJ aai) unphiluaopbica] suppaBition of BpantaneoiiB 
generation. This naa one of the dreiUDB of ignorant timeSf 
when any absurdity wag welcomed by some, that Ihay 
might not belieye in a creating power. Malpighi anil KtA, 
and athera since, hare aatiafactorily proved thai botli pluita 
and animala arise from organii^ parenta.* Earth pre- 
ducea no plant whatever, in any counlry, unless a seed ot 
BoniB vegetable germ be first depoeited within it. On thia 
point nature is constant. No law that she unfolds la oat 
notice is mere invariable than (he prodiiction of her orgao- 
ized bodies solely from anteceding ones of the same sort. 
Organization only can produce organization : brute, in- 
organic matter never does. It never hna been found to do 
so, and we may be sure it never can. Organiiation could 
□nly arise tram its Creator at first skilfully combining it ; 
and it ia perpetuated by the marvelloua power which he hai 
added to it, of producing within itself new organized bo<JUeB 
of the same ibrm and properties. Thus constructed and 
endowed, it has aoted ever since, in all its appointed coo- 
figurations, to fabricate wilhiti tbera a reproductive aucces- 
■ion of the eume kind of distinct individuals, and no other. 
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No single organization can cause any other to issue from 
it than what resembles itself. The carnation never or- 
ganizes a poppy in its natural course, nor the piony a 
tulip. Every organization, having been specifically made, 
is as specific in all its natural productions. Human art, by 
forcing on them new agencies, may compel new effects cor- 
respondent with the inserted novel causations ; but these 
alterations only increase the demonstrations of the universal 
law. All new products from old organizations arise solely 
from introducing into these the organized materials of the 
novelties that issue from them. Still, whatever is organ- 
ized is the child of parental organization ; and every natu- 
ralist may defy all human skill to produce it from any other 
matter or by any other means. 

But you may fairly ask, how then is vegetation found on 
places that are known to have originally had none, and that 
are not likely to have been visited by what would bring 
them 1 How, for instance, could the frozen soil of New- 
Shetland, amid the ice-rocks of the Antarctic, obtain the 
lichens, the only vegetable found, or perhaps growable, 
upon it ? How have the coral islands of the Pacific, formed 
in the bosom of the waves by the petty animalcule that 
construct them, derived their fine cocoanut-trees and beauti- 
ful forests 1 How can the new volcanic island that has just 
emerged firom the shallow bottom of the Sicilian sea, ever 
acquire, as it will do, a productive vegetation 1* These 

* From the letters of the naval officers on the station to Admiral 
Hotham. in July, 1831, we learn that this volcanic island mentioned 
bcfbM,-iMge 24, was first seen by Mr. Swinburne, fVnm the Rapid, on 
18th tely, discharging fire and smoke. The next morning, steering 
towards it, he saw a small hillock, of dark colour, a few feet above the 
sea. It c«othiiied in a state of constant activity, discharging dust and 
stones, with vast wdumes of steam. Within 90 yards of its western 
side he found a soft bottom at 18 fathoms. One mile N. firom it, the 
depth was ISO Ihthoms— soft dark-brown mud. Tts edge was broken 
down to the level of the sea on W.S. W. side for about a dozen yards. 
The little island seemed about 80 yards in its external diameter, and 20 
feet in the highest, and 6 in the lowest part above the level of the sea. 
Mr. Smith of the Philomel gives its exact position as 37^ 11' N lat. and 
18° 44' E. long. He describes it as composed almost entirely of cinders, 
with a sprinkling of lava, of an <Ak>ng shape, about ) of a mile in circum- 
ference, and, as yet, a very small base. The soundings about it were 
W. at i mile, 73 to 76(ktboms ; at 100 yards N. to N.W. 00 to 64; at 80 
yards N.E. 70 to 75 fhthoms ; at 150 E. 03 Ihthoms, cinders. At the 
distance of 5 and 6 miles, varying firom 00 to 74 and 80 fathoms, sand 
and small gravel. AttlwendofAogosC, 1831, H was 180 feet bigh, tod 
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queHtiana ne iGaagnaUle, ami wc can fiiui some fkotB that 
will SBlUfgctorily snBwrrlheffl. 

The clouds, cier floating above a*, not only bring UB oo- 
caiionailj meteoric Btones, hail, and ppidisniia, but alao 
vegetable needs, and the very llchena thai vpauld commence 
tlie new reign of vegetation on the blenk rocks of the south 

Clar ialcs. A phenomenon which occuned in PeraiR would 
ve h&d this iceult.* Dust aai sanila, heaiier than m:uij 
«e«da, are home by the winila and clouds Tor aeveral hui^ 
drcd milea ncroBS the at ' " '" ^ 

aeaa na the; paEs along.t ^The ciyptagai 
the grassy seeds, are not more weigbt; than matlei ol' this 
■ort, which the aerial movement thus transporta.]: The aea, 
and ita tides ami currents, convey larger bodies for even 
lfaoUBBnil» or miles.^ The winds carry over tlie seeds of 
large trces.ll and disperse new vejetationa with an extra* 
OI^Bij rapidity, and to an eitent which, anteiiot to the es- 

Bina thin imfle rooad. Ii Is cslled Ontiim Island The Ssni- 

* In the IniinnhiE of 1898, 1 Tcgeuble nratter (ill aitddnl; IhiRi Ik* 
ve or ill Incbea dup. CBIIIti,iddpi(rilrularIyab»p, BUllj aaS 
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perience, we should not have expected.* Birds also largely 
diffuse them. Many of these tenants of the trees and air 
live on fruit and berries. They digest the pulp, but pass the 
seeds unimpaired ; and thus heavy organizations of future 
trees are planted in the most distant and unexpected situa- 
tions.! The parasitical misseltoe, converted by the stem 
Druids of our British predecessors into an instrument of 
their governing superstition, and which they gathered, from 
the tree on which it fed, with such imposing solemnity, thus 
attains its lofty and, in the days of ignorance, mysterious 
fiiJ;aation.t The digestive action of the feathered race upon 
them improves, in some cases, instead of injuring their 
ffTowing energy .4 Waves, winds, and birds fully explain 
the vegetations of ev<ery coral and volcanic island.il The 
amazing muscular power and vital energy of birds to sus- 
tain their flights in their migrations, for distances that as- 
tonish us, wUl account for the plantations of the most dis- 

* " Tbe erigeron canadense was received A-om Canada about 100 
years ago into the Paris Garden. It is now spread as a wild plant over 
France, Holland, Germany, and Italy— even to Sicily ; and to such a 
degree in the south of England, that it is now enumerated in the English 
lists of indigenous plants."— Dr. Walk. ib. 

t " 1 have seen plantations of holly, yew, white beam, mountain 
ash, hawthorn, and juniper, on inaccessible precipices and on impending 
clifl^, formed by the birds, which excelled in beauty tbe plantations of 
man."— i6. p. 60. 

I " From its heavy berries, it was once thought an equivocal genera- 
tion, as they must have dropped to thegnmnd; but it was discovered 
that no berries are more graterui to the thrush kind ; and they are by 
these birds dropped and planted on high and remote trees.**— Dr. 
Walk, ib, 

^ ** Some seeds increase in their power of vegetation by passing through 
birds. Tbe seeds of the magnolia from America would not grow here ; 

but those eaten by turkeys never failed." — Jb. p. 61 "Hence the 

dung of domestic animals oflen fills a garden with many weeds."— /ft. 

II Mr. Ellis remarks, that all the coral islands of the Pacific have an 
opening left in them by their indefatigable insect masons. Tbe constant 
current which passes the opening probably deposited on the ends of the 
reef fragments of coral, sea- weed, and drift-wood, till, in time, they rose 
above the surface of the water. Seeds borne thither by the waves, or 
wafted by the winds, found a soil on which they could germinate. 
Decaying vegetation increased the mould ; and by this process thesa 

little fairy -looking islands were formed."— Polyn. Res. vel. ii. p. 5 

"Every year increased the substances accumulated on its surface. 
Vegetation at length commenced ; and the process of organization and 
decomposition, accelerated by the humidity of the atmosphere and 
warmth of tbe climate, formed tbe mould in which tbe trees at preseat 
covering it spread their roots and find their nouriahnMnL"— iit. 188. 

L2 
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iant ides and continents.* Even insects people inland 
ponds and streams with fish,t and are often themselves car- 
ried by the winds to great distances.:}: Thus showers of 
iheir larva have often fallen from the clouds.^ From all 
these facts, no individual of right judgment can have any 
difficulty of perceiving how the most remote and unvisited 
regions have derived their varied vegetation. We need not 
itiave recourse to the unsupported hypothesis of spontaneous 
production, which no circumstance that has been fully un- 
derstood has at any time occurred to prove. I! When once 
a vegetable has become rooted in a soi^ it is capable, if un- 

* The first two pigeons that flew firom London to Antwerp, in July, 
1880, passed one hundred and eighty-six miles in five hours and a half 
which was nearly thirty-four miles an hour.— Brussels Pap. July 24. 
Of two pigeons that, in January, 1831, flew from London to Liskeardin 
Cornwall, one went in six hours ; the other in six and a quarter. The 

quails, whose wings are so small, cross the Mediterranean Faber 

saw a little wagtail in the middle of its route over the Northern Oceai), 
iVom Denmark to Iceland; and another amitl bird was taken in the 
middle of the Baltic Sea.— Brehm, in Hull. Univ. 1830, p. 140-142. 

t The great river-beetle, which lives habitually on eggs of fish, climbs 
■ometimus in the evening on the reeds high enough for its flight, and 
then takes wing. One was caught in its flight, and being put into 
water, it emitted the eggs with which it was gorged ; some in part 
digested, and some not at all. These eggs produced fish of various sorts." 
—Bull. Univ. 1829, p. 145, from Gill's Tech. Rep. 1828, p. 333. 

+ " Having left Trieste, Dr. Hem|Mizch found the ship in the Mediter- 
ranean Sea covered With insects brought by the wind.**— /t. p. 53. 

$ In October, 1827, in a N.W. wind, snow fell near Moscow, and with 
It a considerable quantity of sufl blackish larvss fell also. M. Rannett 
gathered several, and they lived some time in a vessel with snow. Those 
put in a warm place soon died ; others in cold water lived very well 
Others of this sort were found near Zvenigerod. In the winter of 1820, 
some were found on the snow at Archangel, and others on a mountain 
near Moscow — In 1749, the ice of a lake near Scedermannland was 
covered with a great quantity of the same larvas, which had been brought 
from the forests of Westermanland, where the wUid had torn up several 
<ree8."— Bull. Univ. 1829, p. 310. 

ii Thus the sudden rise of mushrooms and other ftmgi, and their rapid 
growth ader storms, have been deemed accidental productions ; but it is 
found that in the process adopted by gardeners to obtain them, only one 
■species, the agaricus campestris, ever appears; and the remark of Fries 
fuilly accounts for their descent ttom the atmosphere on a soil and 
vegetation that is fit for their growth. ** Their sporales (or seminal 
principles) are so infinite, that I have counted above ten millions of 
them in a single individual; so subtile, that they are scarcely visible to 
the naked eye ; and they are dispersed in so many ways by the attractioa 
4)f the sun, by insects, wind, elasticity, adhesion, &c.,that it is difficult 
to conceive a place fVom which they can be excluded.'' — Fries quoted by 

Lindsey, Nat. Syst. p. 335 Where they fyll on a proper mawi, tlM/ 

^Ifetatej olsewUeretheyperisb. 
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checked, of spreading to an indefinite extent. One tree has, 
in some regions, propagated into a large forest.* But the 
possible produce which may issue from a single individual 
of this department of nature, like other facts that we have 
noticed, extends into calculations which exceed our compre- 
hending faculty.! The just conclusion from the experience 
of all ages and countries is, that spontaneous production is 
no part of the system for the perpetuation of the vegetable 
races. 

The REPRODUCTIVE faculty in plants exhibits a clear and 
close analogy to that of the animal kingdom. The artificial 
but convenient LinnsBan system is founded upon it. One 
set of organs within the flower, the stamens, prepare the 
productive pollen, or fine dust-like substance, which passes 
in the proper time from them to the stigma, and adhering 
to that becomes the germ of the future plants.:t Without 
this pollen there is no reproduction by seed or fruit. The 
natural pollen is the most effective,^ and no other naturally 

* f ' Relnwardt saw, in the Isle of Sennas, a large wood, of wbich every 
tree had proceeded firom a single fig-tree. In Java, the first thiclt fbrest 
of the mountains may be called the fig-tree fbrest. There are one hun- 
dred species. The soil does not suffice for the plants. They He on each 
other, and then grow and spread, and you search in vain for the ends of 
their trunks or branches."— Bull. Univ. 1830, p. 415-4 17.. ..Great branches 
descend fh>m the trunks into the soil, and there take root, and shoot up 
into new trees. — lb. 

t A writer, whose name I have mislaid, has, in the instance of the 
olm, thus illustrated the productive power of vegetable nature : — ** One 
of those trees has produced 1584 millions of seeds: and each of these 
seeds has the power of reproducing as many. At this ratio, the second 
generation, if every seed vegetated as prolifically, would amount to two 
irillions 510,U56 billions. But the third descent would be 14,658 quad- 
rillions 797,040 trillions. The seeds of this third generation firom one 
.elm would be enough to stock the surface of all the planets in the solar 
8}'stem, and of many more."- •• ^Such productiveness increases the inad- 
missibility of the spontaneous theory, by making it absolutely unneces- 
sary. Organisation has been ordained to be so prolific as to supersede 
the need of any other interfering cause. 

X Mr. Knight, in examining the apple and pear, thought that the pith 
seemed to end in the stigmata ; ana inferred the fiower to be a prolon- 
gation of the pith, wood, and bark. Hayne observed the cellules of the 
cellular tissue he calls actiniforme, to go off IVom the pith to proceed 
to the bark.— Bull. Univ. 1830, p. 228. 

^ GkKriner, firom 000 experiments, found that strange pollen attaches 
less easily to the stigmata than the proper one: that the consequential 
.enlargement is ^int^ seen on the peduncle and calyx, as the oviary doss 
not swell until some days afterward : that the efitet is the result of s 
4ilow tetioQ, ud not of an Unnwdiats ona^ Uko tbst oC slsotrieitj : ttat 




Le Btigmo, allhilDgh pollen Cr 
ma; be inserted on it. We have in this apcration of Lhs 
motion of Lhe poUen to its germinating receptacle, anoth« 
instance of the exactitude with which th« efiective meaiw 
have been carerull; provided and adapted to their appointed 
ende. AJlhough it hu to'paes with a precise force over tha 
particular distance, varying in every speiucB, that is between 
[he stamen anJ the Etigma, and therefore to be suited ex- 
BCtlj to this epnctt, and to take correctly the direction of each 
Btigmsi and this in many milliDiis of instances at every re- 
curring season, and to Ught exactly upon its minutest point ; 
and to do this in the ever-moving air, and nhatever winds 
may agitate it ; yet this pccuUar movement always takes 
place at the proper time in every species of plant, hj » 
specie* of eiplosion, but with such skilfol aim and moa- 
■ured movement, as it were, thai in every plant it is pet- 
formed with exact and invariable effect ; so that from th^ 
ereatiou to the present hour, every species has regularly and 
Bbundiuilly produced its due seed and fruit.* wonderlol 
has been the contrivance by which this indixpensable aclioa 
hssbeenmndB to take place so njiiversally and so eSectuallyJ 
Nothing would seem more to reqaire an unerring eye nod 
guidijig hand, than the tronirer of this Utile fnictifyingpriv- 
jectile from one part of Iheflowerlo thai eiacl spot nearU 
on which it must settle, in order to germinate into the tiruil ; 
and often from one flower to snotlier ; and nolunfrequently. 
from one plant to another. The utmost precision of the 
direetion and degree of the protradlng impulse, and Iha 
most exact liming of tile discharge Co the receiving slate of 
the re<^pient, are in every instance indiapensahly necessary. 
The suiallest error or deviation would ti-uftratc lhe eSei^ 
Wlio is tlie secret calcolator, measurer, impeller, regulator 
and directer 1 Who is lhe floral engineer tbal, in each n. 
niming spring, guides tind rules this bolarucal artillery witl| 
unfailing skill and success in the qnadrilUons of quadrit- 
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lions of flowers that annually adorn our globe ? and even, in 
some cases, accomplishing the prolific object at great di** 
tances.* Where the organs are on separated plants, and 
the end cannot be obtained by instantaneous projectility, 
there bees and insects are made the conveying agents, and 
the honey in the nectarium of flowers is the attraction that 
invites them to become such, though unconscious of the im^ 
portant purpose which they are fulfilling, while intent only 
on their own enjoyment.! So diversified are the means 
employed by the great Inventor and Preserver of our com- 
plicated fabric, to produce his appointed ends ! Thus the 
main producing system of nature is everywhere maintained4 
On this subject there is another remarkable congruity be- 
tween plants and animals ; and a further instance of the 
carefiil foresight and calculated provisions with which na- 
ture has been constructed, and its parts adapted to each 
other. This is, that in the number of male and female 
plants produced, where they are distinct individuals, the 
principle of equalization is observable. ^ 

* The grains of pollen often fill the air. Treyiranns saw ponds co- 
vered with the pollen of the wild pine, fVom a wood half a lea^rue oflT. — 
So, M. Eaulfuss adds, may the moss grains float to a part where there 
were no vegetables before. We every day see how rapidly a new wall 
or roof is covered with the gymnostomiara ovatom, and grimmia lan- 
oeolata.~Bull. Univ. 1829, p. 438. 

t **8prengel has ingeniously demonstrated, by a hundred of instances, 
how the corolla attracts insects." *' There can be no doubt that the use 
of the honey is to tempt insects, who, in procuring it, fertilize the flower, 
by disturbing the dust of the stamens, and even carrying it from the 
barren to the (brtile blossoms.**— Smith, 239, 270. M. Vauchkr thinks 
the honey facilitates the fecundation by dissolving the pollen.— Physiol, 
dea Fiances Europ. (one of the latest and best works on Botanical Physi- 
ology). 

t Henschel has recently made many experiments to see whether plants 
would produce if their male flowera were removed at diflbrent periods. 
His most satisfkctory results were, that in general the female flowers 
did not bear fhiit unless the othera had not been hindered flrom dia* 
charging their pollen ; even though the former were not then in Aill ex- 
istence ; that the most fkvoureble period for the fertilization was uncer- 
tain, but the least fkvoureble was before the blowing, and after its com- 
pletion ; that the principal stalk was more prolific titan the side ones : 
that the age of the pollen made no diflbrence ; that the flower, deprived 
of its stigmata immediately ttdw the fecundation, remained barren ; but 
if not taken away until twrive houn after, the plant would bear seed.— 
Bull. Univ. 1829, p. 67. 

$ Girou tried this on turnip and spinal. He fbmid the proportion 
In those be reared to be 007 males to 1000 ftnales, in strong planto ; in 
their weak ones, 099 nudes to 1000 ftmalai. TIm seed flnxB tlis IsMwr 



' Bat althougli the phenomena of natnie in all regioni (niff 
tdbit the nnivenitl prescnca of this flarat mechnnum fi* 
TBgeWble rormalion,* jal it is also certain that the repro- 
duelive syBtem of the hntanicnl kingdom is not confined to 
this mode of fmctification. The living; prineiple hfts nlso 
the power, in trees, of fonning its oBapring hj buds 
shoots, in addition to the flowers, or instead of thet 
This is a terj carious fact, and has led our botanists to tb« 
percBption that s tree is not a single individual, but is an 
actual tribe or aSBociation of families, springing from tlw 
parent trunk ; closoly associated with each other in collate 
nl contiguity and compact union within one etem ; jet eack 
preserving a distinct separatene as of vaacularitj, living prin* 
ciple, autrition, Eroirth, produclivil;, and Enhsistence. H 
is now inculcated, that every hud ia a distinct oflspring of 
the tree or branch (rom which it protrudes. When emerged 
into life and form, it pushes downwards its own vessels, io- 
side of the parental bark or rind, to the earlli, from nhich 
they draw a separate and proper nourishment. Tiiia ihej 
transmit to their new-bom shoot ; and thereby enable o~ 
ssBisl it to expand into foliage and enlargement, t Some 
times ttieae vessels are seen passing through the bork into 
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the air, if that suffices for their nutrition.* Thus every 
branch, and every ramification by buds from itself, are so 
many new individual descendants of the general parent 
trunk : and the whole tree thus becomes and exists in the 
state of a large society, or affiliated tribe of distinct individ- 
uals, intimately associated together. Hence all trees, and 
some flowers, may be planted by slips or branches, t which 
then grow into all their functioiial organs, and have their 
principle of life as fully within them as the new-bom young 
of any quadruped or reptile. 

It appears also that plants produce either shoots or 
flowers, according as the circumstances under which they 
are at the time situated lead them to the one or to the other. 
After a continued production of shoots without flowers, a 
vegetable has, when its nutriment from neglect became in- 
sufficient for its ramifying elongation, suddenly disclosed its 
floral organs ; . and in this way prepared for an offspring by 
its seeds, when prevented from perpetuating itself by 
branches :t thus evincing that it had received the power of 
varying its mode of organic reproduction according to the 
immediate expediency. 

This fact proves that plants have a double mode of per- 
petuating their species — ^by branching or by seed. Each 
18 equally eflectual, for every new twig is the embryo of a 
new tree : but it is to a seed what an animal bom alive is 

* Thus, " the trunk of the rhizopbista at Cayenne produces roots at 
different heights. The fibres of the lower buds do not descend to the 
bottom of the tree, but become and constitute aerian roots. Nearly so 
the Ittdovia f. a plant of Guiana. Many palm-trees have their stipes 
sustained by aerian roots, of which the most recent are the lowest."— 
M. Poiteaa, Bull. Univ. 1829, p. 224. 

t The moiberry-tree has been raised by planting even so large a branch 
of it in the spring that it bore flruil in the summer of the next year. ** In 
June, 1830, some dahlias had a few branches broken off by the wind. 
M. Jacquemin placed them in the ground, hoping to develop the leaves. 
This did not take place ; but the plants seemed good and were found 
flimished with tubercles. Hence a new means to multiply them.'' — 
Lit.Gaz. 3Ap. 1831. 

X "The solandra grandlflora, a Jamaica shrub, was for a number qf 
years cultivated in the English stoves, and propagated extensively by 
cuttings ; each plant growing many feet in length every season, but 
without showing any itigns of prolincation. Left accidentally without 
water in the dry stove at Kew,the luxuriant growth of its branches was 
cheeked, and ajiower (fbr the first time) came fbrtb mt the extremity of 
each. By a similar mode of treatment, the sanw eObct lias since bsen 
flreqasntly produesd.**- Sir. J. Bmitb, Int. 141. 
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to an 6M. In the one case the paient oompletaa ita offi 
■pring mthin itaelf ; in the other, it prepaiee it ready to he 
afterward completed ; hat leaTos it to undergo another pro* 
oesfl — that of hatching in the eg^, and that of germination 
in the teed, before the new individual is perfected. 

All trees displaj this doable power, and their Irving prin- 
ciple is ever active to exert it. It does this in makiDg con« 
tinnally new leaves and twigs, when it does not fixtm 
flowers and firoits. It is firom this action, that when it 
laxuriates in foliajp, it forms fewer of the latter.' To 
increase the fruit of trees, gardeners frequently prune their 
branches, and pluck off tiieir leaves. This turns the pro- 
ducing energy from exercising itself in emei|png shootsi 
and causes it to use its other facul^ of fonmng flovfers. 
Copious nourishment gives it a visour beyond what is ne- 
cessary for the floral process ; and then it prefers to that 
its formative ramifications and leaves. Scantier food les- 
sening its strong^ for this strcmger action, it seeks to em- 
ploy itself in tl:^ gentler and more delicate and beantifol 
operation of framing its corolla with the included stamens^ 
stigmata, and pollen.* 

This principle explains the phenomena of its floral 
organs changing into leaves, or into the corolla^ or into 
each other, and of green leaves transmutating into those 'of 
the flower.f It is indifferent to the living principle into 
which of these it converts its nutrition, as either of them 

*In this respect plants differ (torn animals. *'In the letter, fUasss 
of feeding advances prodo^vity ; but in plants, where dley rsealfs 
abundant nooiishmeot, their flowers and firuit are loaf tn appesiiaf ; 
but whennhe noarithment is feeble, and the veferable UomiUHM fts 
reproductive powers act with rai^dity. The less nonriidunoot it rssalfss 
the more ready it is to refHrodoce.''— BolL Univ. 1830, p. 310. 

tM. Candolles also thinks that they are only alterations of the Mkh 
oeons organs.— BolL Untv. 1839, p. 331. On this eorioos siOiIkl Mr 
J. Smith had mentioned that stiipmata are often changed to the pstus sf 
the corollas in doabls llowera, as wdl as the stamens : **Bat," oeadi^ 
** I have met a more remarkable change in the doable ciisrry, of tlw pMl 
(the stigma) into a real Uttft exactly confimnable to the proper Isa vs a of 
the tree, only soialler. So tbe garden taUp fbeqnratly nas a kaf Mf 
green, balf coloured in the flower. Only one instance w known oCvslSli 
changing into stamens, which Dr. Withering has comrnemorsled v tta 
black currant ; but nothing in more flrequent than the attsnUotti if 

stamens to petals.'*'- faitrod. Bot. 375 Hsthonitlit Chat flis 

and stigmata did agt ehaage Into sash oCbir, hat wa«M radMsr tun 
petals or Isavss.— A. 
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will answer its pifrpose. It can by forming leaves and 
twigs multiply itself, as well as by flowers and seeds ; and 
it inclines to either mode of action as superinduced exi- 
fifences lead it. If it be interrupted in its elongating process^ 
It resorts to its floral. Interfered with in this, it recurs to 
its foliage. It forms its stamen as one of its floral instru- 
ments ; but if disturbed in this, it makes it a corolla, or a 
stigma ; and forms a stamen at another time, or else 
a leaf instead. The living principle acts as if it had the 
choice of doing at all times either, and of always doing 
that which it is at the time easiest or most expedient for it 
to perform. Its law is to multiply. That was the original 
command. It has the choice of different ways, and the use 
of various means to obey this order, according as external 
circumstances may aflect it ; but it is continually striving 
to fulfil the injunction it has received, by the one process 
or by the other. Nothing is more marvellous — nothing 
can more completely illustrate and verify the creating man- 
date. From the moment that it was uttered, its efliciency 
has never ceased. There is a constant nisus in all vegeta- 
tion to fulfil the ordination in every situation : and the 
double mode of production has been given, that, by having 
this alternative, no event in the ordinary course of nature 
may defeat it. Even mutilation of its floral organs has 
been found to fail in totally preventing the reproduction.* 

* Henschel, doabting the sexuality, made several experiments to dis- 
prove it. In some be intercepted the pollen ; in others took away the 
stamens, or the stigmata, agjd their several flowers. The results aflbrd 
some curious fbcta of the power of the living principle to effectuate its 
production, though deprived of some of its natural means of doing so. 
His general conclusions have been mentioned in note p. 129. But he 
thought that in particular instances he had obtained IVoits iVom the digi- 
talis purpurea, polemonium csruleum, zea mays, and ricinus com- 
mnniH, without pollen ; also in the orchis murio, saxifraga granulata, 
and cucuhalns'viscosus, though the stigmata had fluled when the pollen 
was emitted. The stigmata flowers were taken away fl-om several cu- 
curbitac^es, except one, which did not blow till all the stamen flowers 
had disappeared, y^ it produced fine fVuit. All the stamen stalks of the 
.cannabis sativa were plucked off before flowering, yet the stigmata bore 
ripe flmits.— Bull. Univ. 1830, p. 55-57. 

On the whole, Lis mutilations so often Ailed, as to eonflrm the Lin- 
nnan it w, and to prove that this is the real law of nature ; although when 
disturbed the living principle has at times the power of elftctnating its 
appointed purpose under all thediaadvantaceaof the disturbance. 

Such experiments only show that anomaloaa variathms or exceptions 
may be fbrced on the natural organizations. But no anomalies which art 

M 
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Some natural agnticies ma; i 
COBS. Frosl bus the fatal poner of frustrating 
the a^ncj; but this destructive el&ct maj he avened I^ 
covering its ojwning blosBomB.* Its gemunadng power if 
also Uahlc to be arreated hj Dhstrui:ting circumstanceat 
thuB depth precludes its gronth. Seeds and roots will nof 
beg^n to vejfetate much helow the surfdce.t A polariia- 
tion hs£ been Ulely attributed to seeds in their germina- 
tion it and it has been ascertained that the descending ra^ 
cle has the strength to penetrate into qoickailter.f 

la the Linncan class of the cryptogamia, or the natunl 



twim HUbCLshed ku oath ddpsrtmnni of b«in£' A. polype 
plecfls. aod eacli pan may grow n^n, IIEcos lobsrer^ amj^iLared 
huo tia en^Riy, (hun tbe le^oliiuit or toodutiiig powers of its 
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lag Ihem. Tboy enisrpi our knowleilgB ofilu lifled pomirH of Iha U*> 
lag principle, mid nor sJmlralioa il the pioildlni care wlili vhicb atL 
DTitnlzallons IiaTS been made, sn Ibai eren Lmpedlng tnurt^renos at* 

* Dr. Btowi wnppsd ibe tranfea of aarm at bis Cbta ip|)Ie-trea S» 
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(Inal [V»hneB, flrnic™. and prgpar usle.— Ann. Sos, A|ir, Fr, ISSO. 

ne of »!• potes, Its plamola 00 
Ibei I1alddlinii>*dlnlhe«irtli,>ndbr)ia|iH^ 

■■TBstihaBS fluids ore ihB eLomrtcal or lUe moinelic ; and iliit (lieyS; 
cape nwB legelabln In Ibe Buna manner as tram pDlwii«l in«als.W 

^Flnnt cominunlFBTed tM> An lo thaAcad, dee Sclennea, In ItB/k 
Hehail pra^iousEy nioislened ibesqrfiwor the rmrcury. TJieseedSt! 
IbBltlynwodoreiuinvjis plseedonii. The gormlnsUon Inok plan S 
aaiui. Wbati Ibe rsfllcl* reartiod ihe mercory, It [rtereod snd ■— "-• 
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one of the flowerless plants, comprising the fern-like, 
moss-like, and leafless vegetations, the productive organs 
and their seeds are so minute, — ^the appearances are so illu- 
sive, and the real phenomena so obscure, and by many so 
undiscemible, — that their mode of multiplication has not 
been agreed upon. While other plants are perpetuated by 
seeds, some of these have sporules instead, which are 
thought not to arise from floral organs. As these sporules 
are found to be real seeds, though very minute ones, they 
are in satisfactory harmony with the rest of the vegetable 
creation.* The question of their origination from the 
parental plant does not therefore at all disturb our views of 
the economy of nature. It is most probable that, as seeds, 
they proceed from what are analogous to the floral organs 
of the larger plants, and that their pettiness alone prevents 
this fact £om being fully ascertained. Nature retires from 
our inquiring eye when she works in miniature ; and al- 
though we can pursue her with our microscopic aggran- 
dizers to a certain extent, yet these' at last fail to make her 
minutenesses so distinct as to enable us to discriminate 
them. Their very agency sometimes creates phenomena 
that confuse instead of illustrating ; for on such small par- 
ticles the light they collect and concentrate cannot be pow- 
erless. Therefore, although some physiologists at present 
make a division of plants into sexual and a8exual,t it is 
rather a temporary than a permanent distinction, at present 
taken for granted, but by no means definitely proved. The 
connected denominations of vasculares and cellulares are 
less theoretical, and have a more certain foundation.^ But 

* M. De Pylide afflnns, that " as these reproducing sporales hare most 
of the conditions which attend the formation of a seed, we cannot bat 
consider them as true seeds.** He wishes to call them seminnles, as 
marking at once their smallness and organic nature. He discerned in 
the fhietiflcation of some sorts a pericanrium, an integument proper for 
seed, and an Interior mass, which can only be a simple and homogeneous 
embryo."— Bail. Univ. 1880, p. 290. 

t Lindsey** Introd. Nat. 8y«t. xviii. 

} " Plants propagated by seeds, and possessing distinct sexes, have 
spiral Tessela." These are called vasculares. The others, supposed to 
be destitute of these, are termed cellulares, "answering to asexual 

{dants."— Linds. xviii. xlx. The cryptogamic class chiefly contain the 
atter kind ; and of these, as what relates to their fluetification is so mi- 
Date and tfbscure, we may suggest that the defldenev, both of the spiral 
vessds andof theustial organs, may be rathsr of tMrvMhUity than of 
tbeir existence. 
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<u ptantB hnve the powet of TepiodaciDg b; ahoola as n 
u Dj flaneia, Ibe iBbricalJon of Bparules withaut them, 
that should be the yeiiSed faal, is bat a productimi of lil 
buiJs made to be leparablc; or elie af seminul ovula b; ._ 
Bgeni:; analogouii (a the budding procosB. Eilboi mode i 
in confoimily wilh the geueral Uwa of vegetable oatiuvt 
Among other fancies, it haa been urged that confervas conU 
unite and form themselves into moss ; but such specitlat 
tions hare been found inconHistent with the real facta of 
nature, and to be disproved b; them. Mosses erisc fran 
Uie little seeds of mosses, although they are ciceedin^ 
minute.* But all minuteueBs is eipnneible into magnitudl 
in the magical procesBes of creation ; and this is rei '' 
abl; illusUated ui the aigs kind. While some ep 
make only a green cuticle on stones, others of the 
vegel^Ie bmily assumo a towering aiie, anil become 
has been not unaptly termed "Forests of vegetslii 
However minuteness may elude or deceive, the principle O 
all vsgetuble nature i«, to originate from specific orgaoin 
•tioos in every class and kind, of aomo sort or other. 
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The algiB, in their simplest state, form that green ap- 
pearance which we so often see on stones and walls, and m 
damp and dark paths and places ; and in another condition, 
make the green matterwhich gradually covers a stagnant 
pool.* But they have also greater offices to perform. They 
become the first strata of rertile soil for larger plants and 
trees, and cover the earth with that vegetable humus which, 
ever multiplying by the decay of all that grows, becomes 
that universal upper surface of our globe on which all or- 
ders of our botanical riches so exuberantly grow.f 

The chara tribe, submersed leafless water-plants, form 
two genera among the most obscure of the vegetable king- 
dom, with regard to the nature of their reproductive me- 
chanism, from their extreme minuteness ; yet these have 
also been found to have a specific and constant organiza- 
tion.t They may not have flowers, but they grow and have 
reproducting organs to the same results, and thus appear to 
be true plants, with their appropriated peculiarities ;^ but 
diminutive as they are, they are distinguished by showing, to 
the assisted eyesight, that ascending motion of the sap 
which, although certain in other vegetables, has not in them 
become a visible phenomenon.il 

Some observers have for a time speculated that these mi- 
nute things might be animal molecules ; or vegetables pass- 

* Lind. Nat. Syst. p. 339. 

t Alg8B are most important in the economy of nature fbr forming the 
commencement of ami by their deposite and decomposition. The basin 
crf'the ocean ia said to be continually rising by the deposite of such plants, 
paniculariy of conftrva chthonoplastes, the closely aggregated slimy 
fibres of which form dense beds."— Edin. Phil. Joum. ii. p. S93. '* The 
same circamatance occurs in lakes and ditches."— Lind. p 343. 

t Tlie ** eharacete are aquatic plants found in stagnant, flresh, or salt 
water. Their stems are regularly branched, brittle, and surrounded 
here and there by whoris of small branches.**— Lind. 398. 

$ The prolific media are the nucule and the globule in the uppermost 
whorls, which have been compared to the stigma and the stamen, or 

anther M. Vaueher ascertained that if the ripe nucules are kept 

through winter in water they will germinate in the next April M. 

W(rfroth says that he has sown the globule, and they have germinated : 
" but this requires to be verified."— Lind. 327. 

II Corti in 1774, Treriranus in 1817, and Amici since, have noticed 
this. *' From all these observers it appears that if the stems of chara 
•re examined with a good nderoscope, a distinet current will be seen to 
take place in every tribe of which the plant is composed, setting flrom 
the base to the ap^at the rate <^ about two lines per mjiwuff.**— Annalff 
das Soieaces, ii. p.'51. Lind. 325. 
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fact. Ihat [bey will not germinale ui the light, aad tbereibii 
do nol be^ to vegetate until their BeedBUaTe accuinutatad 
>a much together aa that the upper strata of Ihem praduQt 
an artiGctal darkness to thoee beneath them. TheBs lonaiF 
ones then inunedintely ahool down roots, and grow wiA i 
Mlraordinary celerily.H 

The movements, nnder cartain circomstanccB, of theliult 
seminal particleB of this low and simplB order of the vi 
table kingdom, have given riEe to many temporary misc 
ceptiona. Tliia is a natural result of the first perceptioaB 
of DDusual phenomena. They set our iuSammBble imagint* < 
lions on fire. We theorize before we know ; nnd we eil^ 
lish prepoBseggione before we have collected and compareds 
■ufficient nmge of facts and JUBI inferences fromthcm. " ' 
closer atlention multiplying our knowledge and making 
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reasoning more correct, our later opinions become nearer 
the actual truth. By this progress of our science, the be- 
lief is now declining that these motions are those of ani- 
mal spontaneity ; and they are referred to the agency of 
light, or of the varying modifications of that electricity 
which seems to be so universally operating in every part of 
nature.* 

It is not unnatural that errors should arise in the en- 
deavours to theorize on these minutis of nature ; but er- 
roneous hypotheses are never lasting, and need not be par- 
ticularly noticed. Succeeding criticism always disperses 
chimerical fancies, and we may leave the fallacies to their 
natural mortality. These miniature organizations are not, 
however, beneath our notice ; for they have one great value, 
which will always make them interesting to us. They con- 
tribute much to amplify and rectify our ideas of the Sove- 
reign Creator, who cannot but display to us his mind in his 
works. He illustrates his own nature by his creations ; 
and each part of them is a comment on the others. The 
whole presents a delineation of himself. Now, the mar- 
▼ellous immensity and multiplicity of the universe which 
he has made and governs present to the thoughtful mind 
such a tremendous Deity, that we cannot but dread lest 
greatness so fearfully vast should have no community of 
reeling with us, and should not condescend to maintain any 
kind relations towards us, or with the earth, our abode, 
which is so inconsiderable a portion of general nature. I 
have experienced something of this sort, and I know that 
others have painfully felt it. It is therefore delightful to 
Bee by these miniature existences, small almost to invisi- 
bili^, and by their careful organization as finely contrived 
as in the grandest creature, that greatness and littleness 
make no difference to him in his creation or his providence. 
They reveal to us, that magnitude is nothing in his sight ; 
that he is pleased to frame and to regard the small and 

* Some geinUemen !n France have ascribed the oscillatory, and vibra- 
tory, and circulatory motions oT petty particles to a (kncied spontaneous 
life. One of our best botanies) physiologists, Mr. Brown, has judged 
them to be mistaken. Siedbold, who has lately written on the Japanese 
botany, is of shnilar sentiment. ** He does not think that the cortlUnear 
movements observed in the granules, on their issuing flram the seeds and 
heing placed under water, are owing to an indiTiaaal vital pristiple. 
This mocioa is portly physical."— BwL Univ. 1890, p. 4ia 



140 BACKED HISTORY OF THE WORLD : 

yteak as benignly and as BttenCWEl; at Ihe niightj and tb0 
maHsiie. ImpTOTed reason, indoed, makes th(! iaine dedoo- 
tioD, because when il jnst!; TGflectB, it TecU thai the grand- 
eat crealnre can be but insignificance before such an Infi- 
nite Creator. We are higb and Ion, gleet and small, 
to eacb other, but not to him. The ant ia as full of fife a 
comfort and curious instincts, and na slulfull; organiaed,i 
the lion or Ihe nhale. It ia thCTefore a marvelloua pro| 
of Ihe incomprehensible nature of our God, Ihat he 
liehta in alt hia crcBtione. Bj having made aoroe di 
of organiied being nondrouslj small, he pravea in ' 
iBbricRtion and lubaintence, to every order of nature, 
no part of it has eiinted without hia thought, 

GUy for his notice, nor unworthy of hie care, 
has made that we deem as nothings in compi 
narselvea, are yet, in this view, heralds of corotb 
tidence to ua; rortheinferencebecomeairreaiilible — indi 
it has been made for ua by the greatest of bU authotitii 
thai if he can make and regard such inconeiderable ~~ ~ 
nations of nature, ho will never be indifferent or ina 
to us. This was the principle of that exhilarating a« 

ranee — pregnant with comfort to the humblest If * 

hnmanitv, because onconfinable in ita application,- 



This lentiment, like a telescope Eurveying the BDdleJ 
expansion of space, brings the immensity of Godbead in 
the compass of our mental perception, and ^ 
U» 8 fclieilatina eensibility whenever we co 

These considerations raraova the barrit 
dread that would repel us from our Creato 
an intellectual bridge from heaven to earti 
fathomable chasm which aeparales human 
divine. The more largely we know the Uving aniYeMl 
that surrounds us, the mors strongly we shall feel oor pr"^ 
•Mini inabililisE : but he has descended from his stnpendo 
ubiquity into an individualizing association of creation, gi 
enunenl, providence, and Icgisktion with us. We leBm,ti 
we study nature, that all must have been specially plan-* 

and provided, and ordered to exist, becausi '' ~ '- 

paniclas of nUore can no moif make a be 



1 
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nor a moss or an alga, than an eye or an ear ; nor ever do; 
we have not one fact of such a formation. Every thing 
organic displays the touch of Deity ; and whatever has the 
prmciple of life derives it solely from him, whom the North 
Amencan Indians habitually and emphatically, hut with a 
traditional philosophy, truly characterize as ''the Great 
Master of life." 

These considerations make the creation and diffusion of 
the minute organizations of nature so highly interesting 
and important to us, when we deduce the just inferences 
firom them. Then they are felt to demonstrate to us, as by 
ocular impression, that such minutenesses of attention and 
care are natural, usual, and pleasurable qualities of the Di- 
vine mind, notwithstanding its unbounded grandeur. Our 
own experience makes this deduction the more probable to 
us, because the greatest human minds have been distin- 
guished by the same property ; and owe their immortalizing 
successes to the natural power of combining the most pa- 
tient and minute examination and consideration, with the 
most extensive plans and with their sublimest conceptions. 
All those whose exertions or achievements place them at 
the head of human fame or talent, — the Bacons, the New- 
tons, the Hannibals, the Napoleons, or the Wellingtons, — 
have been equally remarkable for these extreme and oppo- 
site polarities of intellectual nature. Vast expansibility of 
thought, and the most scrutinizing particularity of attention, 
become that surprising union of counteracting qualities 
which constitutes man's most aggrandized understanding. 
But these are only two modes of action of the transcending 
genius. Superior capacity will manifest its superiority in 
every subject to which it directs the same proportion of its 
activity. Grand and small make no difference to it — ^it uses 
the sooall to produce the great, as the Author of nature has 
buih up his lughest masses from an adequate accumulation 
of the smallest corpuscules. 

It is therefore pleasin? to see that the whole economy of 
nature has been formed on one universal plan, and with 
equal individuality of attention in every department— as 
well in what we undervalue as in what we most admire. 
In his creation, as in his government, the Creator embraces 
at all times, with his all-comprehending kindness, the innu- 
merable and the unbounded— the infimtesimalsy ai well m 
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the immensities of nature — the invisible, from disappearing 
smallness, no less than the imperceptible, from incalculable 
remoteness. We may overlook what is petty, as beneath 
the notice of our priide ; but nothing, however small, has 
been deemed worthless, or is disreffarded by Him, whcnn no 
name or language can adequately describe ; whose power ii 
omnipotence; whose presence is universal; whose kninr- 
ledge is omniscience ; whose creations extood and coiMli- 
tate space ; and whose existence is eternity. 



LETTER VI. 

Briff Review •/the Uses qfFlanis in fUr ^yifgn qTrnsflini irtliin 
and Phtnomena ^ffieir i 



Thb anterior design, the creative and cootriiing iiiindt 
the specific purpose, the selected means, and the ^pointad 
organization are as discernible in the vssa of phmta m in 
any other part of their wonderful economy. 

That they should be the materials on wludi all amiBal 
life subsists, and by which it is sustained in ite bo£ly ot' 
nnizations, is a well-known purpose of their Ihrmetinni 
By the operation of their own hving principle^ they eopfwt 
the inorganic matter which they not only find» bal • * ' 
out of what their roots meet, into their own kind of 
stance ; — and this, which gives them their visible 
and beauty, becomes again transmutable into aniaiel 
by the animal's own vital nature and fhnotioiie. TUf 
double process is every day universally going on in dl Am 
three kingdoms of nature. The word selemm maj 
strong ; but if the radicles and the fibres of the loote 



tiiose only wfich suit them — ^what can we eall Ihil 




ing a soil shoot towards, that which their plant nnefli a 
absorption of the other. A property of dieeeninff aS 



(hough coming in contai^ with other paitidea, yel tatai w 
selecting ! There is a refusal of the aobt and an 



? 



taking, in preference to other matter, that whkii ii 1^ 
fittest for their noorishmenty seema theiefino tDhrt«||gt» 
all i^ants. 
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Withouv refetatioD) none of the animals we know, bnt 
those that live on water or air, could have continued in ex- 
istence ; for neither man nor animal can subsist on any 
thinff in the mineral kingdom, until vegetation, by first 
making it vegetable substance, has prepared it for a future 
conversion into their own. Hence the justness of the 
Mosaic account, in placing the creation of plants before that 
of animals. Vegetation could have remamed without ani- 
mals, — ^but these, unless their food had been ready for them, 
would, under their present economy of being, have soon 
disappeared.* 

While most of our plants thus form the sustenance and 
banquet of the animated kingdom, other classes of them 
were made and meant to be its natural medicines and secret 
physicians. For this purpose, those which thus benefit are 
universally dispersed. We may regard many of these as 
useless weeds, yet they silently spread amid all vegetation, 
to be everywhere ready for the general benefit. Brutes 
ojften need them as much as ourselves, and are repeatedly 
seen at particular times to select and crop the herbs that 
they do not use for food, but to which some recollected ex- 
perience, or unexplainable perception or instinct, leads them« 
for their resulting efficiencies. Some of these useful plants 
are also so interspersed with their daily sustenance, that 
they cannot take the one without always digesting the 

* It is interesting: to read of tl^e mutual services which the organized 
kingdoms flrom their reciprocal composition and structure can render to 
each other. Ilias an intelligent naturalist has observed of the oak : — 

"The insects which live and have their being on the oak amount to 
hundreds of species. It nourishes ferns, lichens, mosses, aearies, and 
boleti. It ftirnishes .its apples, gallnuts, acorns, leaves, and sawdust. 
Some are attacked by small Amgi, which break their surfhce, admit 
moisture, and fhcilitate decay. The leaves decomposing form a vege- 
table earth, and the worm seizes on them as his portion, and having Ad 
upon part draws the remainder into the earth." 

Of the ivy.— ** This saves many animals ftt>m want and death in 
autumn and soring. In October it blooms in proAision ; and its flowers 
become a universal banquet to the insect race. The great black fly 
musca grossa and its nunnerous tribe, with multitudes of small winged 
creatures, resort to them ; also those beautiflil animals, the latest birtti 
of the year, the admiral and peacock butterflies. In its honey it yields a 
constant supply of food till the frosts of November. In spring, in the 
bitter months of March and April, when the wild products of the field 
are nearly consumed; the ivy ripens its berries, ana almost entirely con- 
stitutes the food of the missd-throsh, the vrood-pfteoo, and other mrds.'' 
— Jouro. of a Naturalist, p. 00, 80. 
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Other. But to mtin, planli hnie been in all ngeg the natop 
Tsl, and the earliest, and the maat nnjverssl physiciana. TIM. 
metallic and mineral drugs of onr modem phaitnacopciui 
have not been above three centuries in their eanitary UMk 
Vogotiihle medicinei constituted the physic of ouc ancestor^ 
AS they still are of all nations who do not make EuiopsBll 
Kience their piedominsling guide.* 

When tie connider thai vegetation carpets all the suiiaM 
of our globe ; and that its shrubs and forests atill occupf 
the largest portion of its Euperficial extent ; f and when wa 
find that it is universally, by day and by night, streaming: 
fTom its verdure— from every leal^ fruit, and fluner — as 
aerial fluid of some sort ur other, and in the loner regiift 
}f the atmosphere, immediately over our heads, and miiiiut. 



strata of it which we breathe it 



'■•a, 



ila|dG.Mr.LlndHT'aIn'n>l't(i IheNatnral Sjnem at Beua^ 
Id vrry Tiluabls. Under Ihe head of Ihe Properlla DrFlBIl& 
iple yet HHidenKd noticoB of iLieir mediCHl usea, D«abdo]Mn^ 

■ Jfi Pftiprl«M MfldiciEca d« PIbium," which he *'" * 

..uuDuiHu, 4tfjl] bo ■ uaeftit coiDpiuiiDn. Mr. Liadsey deKrres i 
thr mt ablj comnMliif )ilg Nuanl Syuwii at tlia VecoabU 
The UnnaiD cfaniacaUDD uid Domendunn an iBiy Ipd 
- - ill tXirrt* lie ihe 

ID ani;^tirtlioi ,- -_ 

^ , mpoiflel™ of Uie 
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then perceive that it must be hourly cannng the most im- 
portant effects, additions, and changes in the air which we 
whale, and must be a very essential and active agent on 
the vitality, functionf, and powers of our material frame. 
The atmosphere could not be what it is, in that portion of 
its expanse which rests immediately on our inhabited sur- 
face, unless vegetation was around us. The powerful 
effects of its presence we feel in various parts, in the dis- 
eases which it occasions ;* and from these we may form 
some notion of its extensive influence, in a minor degree, 
both for good and for ill, in every other locality. That it 
has constantly an exciting, and exhilarating, and salubrious 
effect, we all experience when we pass from a plantless 
city into a plant-abounding country. Strength and spirits 
arise within us as we reach the abode and uifiusion of the 
vegetable kingdom. The eye and mind are not only ani- 
mated and delighted by its beauty and quietude and grace- 
fulness, diversified figures and colours, and by their harm- 
less playfulness as the breeze flutters among them, — but 
the body feels a new vigour, and its functions new energies, 
by some invisible agency, of which we soon become strongly 
sensible ; and whoso gradual operation our reviving health, 
where it has been lapsing, so often gratefully acknowledges. 
Nor does vegetation exercise a less important influence 
on the great pabulum of life and mind — the beauteous and 
indispensable light. Here again the universality of the 
diffusion of the botanical species attests the magnitude of 
the effect, to which the attention of science has not yet 
been suflicicntly drawn. But let us consider that it has 
been a general law to all vegetable nature, that the colour 
of its leaves and blades shall be green all over the world. 
The consequence is, that for the months which elapse from 
the first opening of tho vernal foliage, until its autumnal 
decline with us, half of every year, the plants and trees 
are absorbing all the light which falls on the surface of the 
earth which they occupy, and return only one-s#venth part 
of it, and that consisting alone of one particular ray ; of 
the seven colours or rays of light, tho red, the blue, the 

* These are well known in the tra|Aea] countries amtd tbelr luxuriant 
vegetarions ; and iu all marahy districta ; and eepedaUy in Uw malaria 
prodaced by moifltore occanring to decayed vegetation, which is more 
ntal when sea and fkeeh water eoBo^iae to orerllow it 



146 SACRBD HISTORY OF THE WORLD : 

yellow, the oranpe, the indigo, and the violet portions of it, 
six-sevenths of its whole pomponent substance are sub- 
tracted from it, and from the air and from our respiration 
of it ; and we have and use and imbibe only the green par- 
ticles of it out of all that vegetables receive. Thus during 
spring and summer the green ray of light is that amid 
which we are peculiarly living, when beyond the atmo- 
sphere of our cities. For six months this predominates in 
nature : while the other and larger portion of all light that 
falls on plants is absorbed and buried in the vegetable 
mechanisms that imbibe it ; from them descending through 
their vessels into their roots, and from these issuing into 
the earth, and being there disposed of in some manner which 
we have yet neither studied nor explored.* 

In autumn, a new action in light begins ; the green ray 
is no longer transmitted by the trees. As the prmciple of 
life withdraws from their foliage into the vessels of the 
branches and stem, a different process ensues. The ver- 
dant light is then absorbed instead of being reflected ; and 
those mixtures of the other rays which constitute the brown 
and yellow colours of the fading leaves are emitted instead. 
When the leaves have all fallen, this effect ceases, and du- 
ring all winter the trees absorb none of that light which 
their foliage thus imbibed and modified ; and Ught must 
therefore have a very different action upon us at this sea- 
son, compared with that wliich it exerts at every other. 
The flowers, likewise, while they are blossoming, retain and 
emit other portions of the rays ; and the fruits m their sea- 
son effect for the time being other changes also.f 

* Tbe effect of light in causing the green colour of plants is evidenced 
by tbe whiteness of those which grow in darkness. Red and white tulips 
are said to retain their floral colours, although so reared ; but in this 
case, their leaves are not green, but white. — Smith, MS. Notes. ♦' Of all 
greens, the most delicate and beautiful perhaps is displayed by several 
umbelliferous plants under our hedges in the spring."— Smith, Int. 82. 

t The continual perspiration of plants is also adding increasing streams 
of vaporous fluids of some sort or other to the atmosphere. Hales found 
the great annual sunflower to perspire seventeen times as fast as the 
ordinary insensible perspiration of the human skin. The cornelian cherry 
evaporates from its leaves in twenty-four hours nearly twice the weight 

of the whole shrub.— Du Hamel. Phys. Arb. vol. i. p. 145 The quantity 

of pores which have been ascertained in the under surface of the leaves 
of some vegetables is prodigious, and scarcely credible. In one aquart 
inch of the vine, 13,600 ; of tbe ilex, 63,600 ; of the couunon syringa and 
taydrangia, 100,000. 
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Another veiy important action on the aerial fluids in our 
atmosphere is that which plants exert in their leaves and 
flowers on the electricity which appears to be everywhere 
about us. Spines of herbs and shrubs attract it.* All 
plants are found to do so.f And I have found their leaves 
and flowers, in some occasional experiments, remarkably 
susceptible of electrical agency.^: When the pointed ends 
and sides and little sharp or thorny protuberances of the 
leaves, twigs, and stems of plants are considered, we shall 
be induced to infer Uiat vegetation is everywhere pro- 
ducing great effects on the electricity of nature ; and that 
this b very materially connected both with their component 
substance and with all their functions, growth, and secre- 
tions ; not superseding the vital principle, but acting subor- 
dinately to it, and in continual co-operation with it.^ 

Thus every herb and tree are all day long effusing 
oxygen and peculiar vapour ; attracting electricity ; absprln 
ing light ; emitting the green ray ; transmitting into the 
earth both the electric and luminous fluids which they have 
imbibed ; and drawing up into themselves, from the earth, 
the diluted particles which respectively nourish them.ll 

* *' We owe to Saussure the disrovery, that thorns and vegetable points 

attract electricity."— Bull. Univ. 1826, p. 182 M.Aotier verified this, 

ib. 207; and Sennebier likewise.— Phil. Veg. vol. iii. p. 346. 

t Bull. Univ. 1826, p. 207. 

i On approaching a nmall piece of black wax, aAer nibbing it, to a red 
French |ioppy, laid lightly on my table, each leaf of the corolla moved to 
it, and waved up and down as the wax passed over it. I (bund the end 
of its stalk as moveable by it. So the small stalka of the currant fVuit, 
laid loosely on a table, and the finer vessels of the sunflower leaf, moved 
readily as the excited wax came near them. In some plants, as the 
gooseberry, the spine is close under the bud ; which leads to the inference 
that it attracts electricity to assist in the evolution of the new germ. In 
some branches it is above the bud ; in others, between two bads ; in 
otherR, the little twie shoots (Vom its bud, and ends in a spine. These 
specimens were fucked fVom the common hedge>tbom. 

^ ** Vegetation, according to M. Pouillet's experiments, principally eon- 
tribates to the electricity of tbe atmosphere. Hence, in winter, this must 
greatly diflbr, as vegetation is then inert."— Ferussac, Boll. Univ. 1897, 
p. 58. 

II M. Marthi ranarks, as to the alimentary manures of plants, that 
they can absorb only gas or liquids, and therefore manures should be 
employed in these two states. Hence tbe use of flresh manure, as Sir 
H. Davy advised : be shows, firom Gazzen^s experiments, that the roots 
possess, during tke life of the vegetable, the fhculty of making adnble 
the substances which are very little so, and which do not in any manner 
dissolve themselves.— Boll. Univ. 1830, p. Sift. ....Pinks watered al vari- 
ous times with a slight solution of nitre, had a rich vegetation of lecT«% 
and extraordinar}' dimensions of flowers.— /^. p. 77. 
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These are univenal effects of Tegetation on the most 
abundant and all-pervading fluid in niature ; effects which 
it was created to prodace ; and which show it to be a very 
important instrumentality and erer active cause, m the 
economy of our curiously constructed world. 

But besides these uses of vegetation as food and medicine, 
and as powerful agencies on our atmosphere and light, it is 
also everywhere contributing to the comfort and con- 
venience o'f man in his domestic and social life, according 
as his skill and diligence discover its applicable uses, and 
invent the means of making them advantageous to him. 
Hence the innumerable improvements in all the arts and 
manu&ctures which human ingenuity has appropriated, 
and which are daily increasing. This must be a familiar 
subject of observation to all. It will be sufficient here to 
notice only a few, as specimens of what thus aboimd. It 
is an exuberant topic, on which, your reading, or the infor- 
mation which you may derive from adapted conversation, 
will in time give you an enlarged and very gratifying know- 
ledge. 

Thus the sago palm-tree on the Orinoco supplies the 
Guanacas with all that they need. They live in it and upon 
it, with scarcely a possibility of exhausting its supplies.* 
The banana is as bountiful a friend to myriads of our fellow- 
beiuj^s in the East, both in its produce, and its power of rapid 
multiplication. t The Canadian birch-tree, in its mere 

• " In the delta of the Orinoco they have remained for ages in these 
marshy districts, secured flrom the floods by living above them in their 
palm-trees. In the branches they suspend mats, which they fill with 
clay, and on this kindle their culinary fires. The tree gives them their 
food in its sago fruit. Its bark is (hrinaceous. Its sap abounds with 
sugar. Its fibrous stalks are like a pleasant fhiit to eat. They yield a 
wine to drink, and thread for cordage and hammocks. It is curious to 

see a whole race living like insects, on a single palm.** — Humboldt 

Its quantity of nutritive food is prodigious. *' One tree in its fifteenth 
year (hrnishes 600lbs. of sago. A single acre of land will support 435 
sago palms, which will produce every year 130,500ibs. of sago.** — Craw- 
fVira, Ind. Arch. 

t Humboldt calculates that 1000 square feet of banana plants will pro- 
duce 40001bs. or its nutritive fruit ; while the same space would only 
grow 331b8. of wheat and 991bs. of potatoes. The fruit may be collected 
eleven months after the sucker is planted, and when the fi-uit is cut off, 
its stalk will put forth a sprout, which bears again in three months. Of 
the banana tribe, the gigantic leaves of some species are applied to many 
domestic purposes. They thatch the Indian cottages; are a natural 
tablecloth, and a material for basket making ; and yUid a most valuahto 
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bark, is a valaable supply of conveniences to the Indian 
nations.* The breadfruit-tree has a bark from which the 
Tahitians make several varieties of their native cloth. Of 
the trunk they build their canoes and houses, and their 
articles of furniture, and extract a valuable resin ; and they 
live upon its abundant fruit. t Their cocoanut-tree is still 
more serviceable for the conveniences, as well as food, which 
it profusely yields, t The hemp, flax, and cotton plants are 
known to all. 

Enumerations of this sort might be made from all the 
regions of the globe ; but a few more illustrations of the 
uses of the vegetable kingdom will here suffice. We have 
a familiar one in the sunflower, presented by nature ;^ and 
a curious one, extractible from the moss-crop plant by 
human ingenuity.il 

Nothing is useless in vegetable nature. Even the thistles 
we despise and eradicate \% the dandelion, which We ridi- 

flax, from which some of the finest India muslins are prepared. The 
juice of one kind \s ased for dying.— Linds. Nat. Syst. 270. 

* Their canoes are mado of this bark ; and all sorts of small cnps and 
dishes. It barns like pitch. It splits into threads ; will serve for twine ; 
and the fllniy part near the outside may be written apon in pencil, mak- 
ing no bad substitute for paper. Stuck on a pole, it lights them while 
they fish of a night. — Head's Forest Scenes. 

t Ellis, Polyn. vol. i. p. 357. 

t Of its trunk, their best spears are made; the rafters, wall-plates, 
and pillars for their bou.ses; their fences, and varioas instruments. It 
is also their fUel. Of its leaves they form screens, and several kinds of 
baskets ; and plait them for bonnets. Of its fibrous part, attached to 
the bark, they work jackets, coats, and bags, and even shirts. Besides 
milk and abundant edible food, it also snpplies a copious oil. The large 
«hells of the nnt, holding a quart, are used for bottles ; and the smaller 
for cups and drinking vessels ; and the fibres of its husk are made into 
cordage.— Ellis, 367, 372. 

$ Its leaves are not unpleasing fbdder to cattle ; its flowers assemble 
the bees ; and its profhse seeds are invaluable fbod for pigs, sheep, and 
jpoultrv. A useAil oil is also extractible from them. 

II " Mr. HoUiwell,nearTodmeston, has manufkctnred abeantiAil russet 
.cloth, and also yarn for stockings, firom the wool produced by tbe moss- .' 
crop plant fbund on his estate. The cloth is remarkably firm and beau- 
tiftil.''— New Month. Mag. Nov. 1830, p. 481. 

If Two kinds of this plant, the milk and cotton thistle, were formerly 
boiled and eaten as artichokes now ; its leaves as salad and greens. Its 
young stalks, peeled and soaked, are said to be excellent.- I>>udon Enc. 

'36 Useful things have been manufactured firom thistles. Goats 

and donkeys eat them, and in preference to other fbod sometimes. In 
Germany, after being beaten, they are given to the horses, who eat them 
greedily. The German cavalry have heea often brought into good c<h^* 
4itlaa by tbem. 

N3 
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cule ;* the nettle, which we dislike ;t and the rush we 
undervalue ;t are all convertible into beneficial uses. They 
have all, in some age or other, contributed to human com- 
fort or convenience. The most intellectual of our arts, 
which gives to ideal beauty a visible form, is greatly indebted 
to botanical productions for some of those pleasing colours 
which imbody its conceptions. From them also many 
valuable dies are obtained ;^ and more are yet attainable 
by persevering experiment. Even the vegetation of the 
marshes, though unfit for alimentary herbs or for habitation, 
becomes serviceable by the turf which it produces, and is 
always renewing, as it is removed, for domestic comfort. || 

* The leaves of the dandelion, in early spring, aflbrd a very good ingre- 
dient in salads. The French sometimes eat the young roots and the 
etiolated leaves, with thin slices of bread and butter. When blanched, 
the leaves resemble in tint the endive. Its root is considered an equally 
good stcbstitute for coffee as chicory. — Loud. Enc. p. 740. 

t Its roots were once much used, and with advantage, in calculous 
complaints, scurvy, gout, and jaundice; and also as styptics. The 
young shoots are eaten in spring, and deemed antiscorbutic. They have 
been also applied to the skin for a mild blistering effect. It flutens heite. 
Ropes, paper, and cloth have been made of it. Joh. Francus and J. Bf . 
Dreschler have written largely on its virtues. The former recommends 
it as a wholesome and agreeable pot-herb ; and as a good substitute fbr 
hops in preserving beer. 

I Our common rush furnishes seats for our chairs, and pith for oar 
candle-wicks. In Japan, it forms floor mats. At Cape Horn, the Jun- 
cus grandiflorus " makes strong and lasting baskets, very solid, almost 
equal to Indian canes. Also, mats, brooms, and hats. It grows on the 
same localities as our rush. Its stalk has a very sweet taste ; and when 
dry, resembles large hay. Its ashes are very alkaline.''— OapC. Webster. 

$ Several of our valuable pigments are made firom various plants. 

Lichens furnish important dies.— Linds. 333 Blue colour tea 

been extracted from the straw of buckwheat. The myrtleberries of 
Switzerland f^jmish a beautiAil bine die for cloth, while It also 
affords food to their sheep, fuel for their fires, brandy, and materials for 
tanning. A fine red liquor is afforded by some common plants, as the 
rumex sanguineus, or bloody dock, the red cabbage, and red beet, whkh 

is perpetuated by seed. — Smith, 74 The colouring principle of tbe 

raspberry is a fine blue, turned red by the acid in the IVuit.— Ift. 8S. 

II M. Dau's valuable essay on tvrt states, that the digging of this 
becomes more important in the norih parts of Europe. It may oe a snb- 
stttute for coals. lie divides it into four kinds. The haute marais has 
turf 30 feet deep ; so the maraia cotiers, more watery. Vegetable matter 
of all sorts forms the humus for its growth, or becomes incorporated 
with it. Dau thinks it grows 8^ feet in a century: but in Hanover It 
has been long dug very regulariy. The tourbieras there are 10 or 19 foeC 
thick ; they are cut to 8 feet deep, and in these eight foet, at the end of 
SO years, the turf is found to form f\iily anew up to the antertor surflMo 
in that time. In one place, cut 30 years ago, a new bed had flMiBid. 
from 4 to 6 feet. They take care to make their cuts oo an UMUM 
plane, and to keep them moist.— Boll. Univ. 1830» p. SOQ. ^ 
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The maritime also assists some portions of mankind with 
food and medicine, and materials for manufacture.* The 
lichens likewise extend similar utilities to society;! the 
fungi, though deleterious when unwisely appUed, yet have 
properties that are available to medical skill ;t while ferns 
arc not less auxiliary to our use and comfort.^ Such bene- 

* One species of the algs is stewed, and comes to our tables as a lux- 
ury, under the name of iaver. Two others form the dulse and tangle, 
eaten in Scotland, which are even still, though rarely, cried in the streets 
of Edinburgh. Another, '' the beautiful alaha esculenla, forms a part of 
the simple fare of the poorer classes of Ireland, Scotland, Iceland, Den- 
mark, and the Faroe Islands. Others are valued for food in the Sand- 
wich Islands, in the island of Ceylon, and in other parts of the East. 
These are for human food. 

"Several species are greedily sought after by cattle in the north of 
Europe. One is a great favourite with sheep and goats. In some of 
the Scottish islands, horses, cattle, and sheep feed chiefly on another 
kind of it. So pigs in Gothland. While two others are part of the 
cattle fodder in Norway." 

They ftirnish also medicines ; a vermifuge ; and the valuable iodine. 
One foreign species gives a glue and varnish to the Chinese, with which 
they varnish paper, gloss their silks and gauze, and use as we do glue 
and gum arable. In Ireland, one kind is converted into size. But " it is 
in the manufacture of kelp, for the glassmaker and soapboiler, that the 
algs take their place among the most useAil vegetables." — Dr. Greville's 
Algffi Brit. xix. Lindsey, N. S. 342-344. 

t Lichens are employeid for dies, food, and medicine. They abound 
with oxalate of lime, or oxalic acid. The common one, on every old 
beech-tree, contains above 29 per cent, of it. Those on the top of fir-trees 
have an uncommon pr(^rtion of oxide of iron. Many are used in dy- 
ing, especially two, which furnish the die so largely employed by the 
manufacturers, called orchall, or orseillo des Canaries. The lichen sold 
08 Iceland moss is mucilaginous and nutritive, as well as medicinal. So 
are other species. Some are astringents and febrifuges. The Cana- 
dian hunters often subsist on the tripe de roche ; and the reindeer moss 
forms the winter food of that animal.— De Candolle, Essai Med. 318. 
Lindsey, Nat. Syst. 333. 

t Fungi salted are eaten by the Russians without danger. Vinegar 
also takes from some their ill effects, which are often poisonous. One 
variety is used in the north-east part of Asia for its intoxicating eflTectii, 
as wine, brandy, arrack, and opium are by other nations. It a some- 
times eaten firesh in soups and sauces. Dried naturally, it is a narcotic. 
The Kamschatdales swallow it, rolled up as a bolus. One laree or two 
email Amgi will produce a gratifying inebriation for a whole (my, espe- 
cially if water be drank after it, which augments the narcotic elfiMst. 
Too large a dose is spasmodic. It stimulates the nervous aod musculw 
systems.— Linds. N. 8. 337. 

^ Capillaire is prepared flrom one of the ferns. The leaves of another 
is a tunic in India. Many have important medical properties, and are 
used as sudorifics, emetics, purgatives, anti-rheumatics, and febrlftiges : 
others are perftimes. The roots of some are eaten for fbod in Nipaol 
and the Polynesian Islands, and elsewhere. Two kinde have tieen em* 
ployed in the manufhcture of beer ; and ooe at a substitute fto tea.— 
Liodse7,N.aS14.3]A, 
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£» and beB.nlieE have miule botany nn intereeting atudTn 
even lo DBtiona irhere w« leait eipect to find tm; of ' 
paths of Bcience eitter eHteeraed or puiBUod.* 

These unex haunted utilities, enjoyed &nd derivable ir 
all the venetabls kingdom, are another proof of the mnn 
cent philanthropy which prevailed in the crealion of o 
globe ; for they are so profiuely bestowed thai we nw 
diaregard a liirgo portion of plants of important uBefulne» 
, X-.. — J — J -^"-"ned from other countrif 



those which V 



referable, 



improved 



■□poriority. For il is aootber espresBive indication of tWij' 
foroaeeing and providaot beoevolenca of our grand Origim* 
lor, that he has made the coast useful trees and plants trail*- 
feraMe from one region to another. It is from this proper^l 
in Ihem, that we now produce many of our valued trees 
and flowers and most gratifying luxuries of fruits aim^ 
herbB. What pleases in one climate is transplanted inttt 
analber, and successfuily natnralized there. l- 

With all these facts in our recollection, let ns now pr^' 
ceed to consider mora particulaily the nature and proportiMlf 

'Thus weleim rVimi Siedtiolij. wlio TlBlIed Ihedlilanl EsH, (hil "d 
so onintxy ouL oT Europe Lb boipny En hlicIi hoiuigr as 111 Cblim ariv 
Japaa. 1i basbeaaDUlitvBledihercsboTeKthDDHBnil ynn" Hegl^vl 

1SQ4; fniMi at OozakB, tome ni JodUo, Uioothon aiMiL^. — Bsll- Uitfi9 

■ M-.u.it Pln^B^ !b ArnriEt 

«B,— aiilih TUB piiiaM 

nUd laOWIi.Bnd Peru, rti 
luu. Tbn fbllowLng earn 

Ticlgry mi 8il»rla. vtm^ 
AbIo, CrDBBvfl, rtom Cntik 
[lair. Cabbage and IbIiihC. 

iruip (iiiiiBMU. i-ciiiKi.uinuiUHi^aiiurjr Hidndl. Gs^iC. frnm Llle Qli9 

OwrdB, IVoin AitivlWB- Homndlili. tHm cnina. Kldn^ b«M£ 
IVoni tlis Gbbe Indlea. Lsnill, Itaia France. Rice, rmni Elliii^b.' 

Aritda. brauglH IVam eEvpl Inu SiBllr and Spain ; bj Spain pliowdU, 

^»Bto >iiB {^wm ■ ThBleBBUmino, Ihim Dio Ebbi [ndlu. Tallp, I 

Java and Oylon. CBraaiion and pint,' (torn luly. ' 1 
Uttir'a name ftwn wliooi ibia lu* was caken.-Osia i 
Abjrailniii. 
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of that living principle which all vegetables appear to 
possess. 

Plants are to the external eye inert and senseless ; and yet 
they possess important qualities which are analogous to those 
that we and all sentient creatures participate. Their living, 
growing, feeding, reproducing, secreting, transpiring, vas- 
cular, diseased, and dying actions are universal instances of 
this related similitude. In these things, all that have life 
resemble each other, whether animal or vegetable; and 
however separating their other properties or capacities may 
be. But no stone or mineral has such qualities. These 
substances enlarge, but do not grow. Their enlargement 
is always by exterior accretion ; by the successive addition 
of particles from without them ; and never by development 
from within, nor by a vascular elaboration ; nor by a func- 
tional chymistry, varying in each species, and producing 
specific products. Crystallization never performs these 
actions. Its agency is confined to mineral substances. The 
phenomena of vegetable growth invariably require life in 
the plant, in order to take place. We infer the action of 
this from its effects. What is not done without it, but 
which occurs everywhere when it is present, we may 
rationally ascribe to its peculiar operation.* Thus, as if 
the living principle of a plant knew its own nature, and 
what every part of the organic frame it animates neeik, it 
distributes and conveys daily and hourly to its stem, its 
bark, wood, leaves, roots, branches, flowers, and fruits, 
through their several vascularities, precisely that kind and 
portion of the fluids it imbibes or secretes which each ought 
to receive. This is done with exact precision and perpetual 
symmetry in all, as long as no extraneous interference 
interrupts its operation, just as the same results are effected 
in all animal bodies, under the influence of their superior 
faculties.t 

* Sir James Smith thought, that if we can obtain *^ in the natural'world 
a ghmpae of the immediate agency of the Deity, it is in the contempla- 
tion of this vital principle^ which eeeros independent of material organi- 
sation, andanimpniaeof his own Divine energy ."— Int.* Bot. p. 9.... Bat 
I would prefer, though without forgetting this original Fountain of it, to 
eonsider tbe vital principle as a real sui generis principle, peculiarly as- 
signed to vegetation, and distinct (Vom that of the aninuU genera, tboogli 
agreeing with it in many of its quaUties. 

tDr. Blaocalloch thus recognises this vltal-fhcnltv. "There is a 
peeoliar fentimt principle, whatever it be, of ezertiof ttfslf to repel in- 
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K< It ii under the agency of Ihla living prineipla, acting in 
iU material organiiationB on tbo nutriment it imbibes, IhaS 
every Tegetable ilisplava the folluwing fiinctionE and powera ! 

Itjocieaaes itaBmliiy" form into b larger, ilelinito figure, 
by B Bleady gradual pfocesB, which has been nolieeil in the 
Tomarks on ila growth. 

tt mskea leBiea and flowerii for itaelf, of a peculiar 1ml 
alway* emwtnnt kind and colour, unlike those of any other. 



y proper t 

Jt fbnnB within itself reproductive organs, appropnuto to 

It produce« by these both aeeds or fruits peculiar lo itself, 
and oJwiiys resembling itself, and with the Bonie growing 
and reprodiiolivo faculliea. 

Besides their seeds, shruba and trees also produce resem- 
bling beings to themselves in their buds, which elongate 
into biBnch«B above, and descend by vessels within tiie pa- 
tent trunk into their own sepaiate roots below. 

It receivoB its food from the earth, selecting what will 
suit it, and no other- 
It imbibes such moisture, both in its leaves and nnts, aa 
it needs, and such air and light aa it requires. 

It BUboratea these into s»p, and into the other aeeroted 
fluids and fragrauce, and conterta them by a chyoiical ac- 
tion into dilTerent kinds of matter for its leaves, its flowers, 
it! fhiiC, and other subatances. * 

It makes ihe leaves or cenilla of its flowers differenl from 
the leaves of ita tvrig, and also those of its calyi, which hold 
iti flower, different from both the others, and always and 
only produces and places these different things in theit 

atimuli.t 
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AccompHshin? all these actions, the living principle re- 
mains with all these powers in its organized frame during 
the period that has heen prescribed to it ; and leaves its 
temporary abode and all animal life when that period has 
been fulfilled. Beyond this departure we cannot tr^ce it. . 
The plant is forsaken by it, and dissolves into iis material . 
atoms ; but the principle of life was not these, aitid therefore 
must be disposed of, distinct from them, accordin^^ to those 
laws which the Creator appointed to attend \ti earthly, 
death, when he first fixed the laws and place of itil living 
existence. 

Besides these general actions, particular plants exert- 
particular agencies. The stamina of the common barberry 
always contract if an insect or strange body touch them.* 
In dry soils, plants invariably shoot out towards those parts 
from which they can derive the most nourishment.! ** Cu- 
cumbers and melons stretch out in long branches. If any 
of these, in shooting out, approach near a stone, they do not 
go on and touch it, but they stop short before they reach it, 
and then spread themselves round it."t This so much re- 
sembles instinct, perception, will, and judgment, that it 
compels our reflection, and ought to induce some careful 
experiments to ascertain the nature of the phenomenon.^ 

plants have a living principle capable or being acted on by stimnli. Tbey 
receive and search oat from varioas substances their proper food, which 
Ikvonrs their development. The analogy between them and animals is 
great in this respect. Whatever they imbibe beyond the quantity ne> 
cessary (br nutrition they exhale by perspiration, just as animals in that 
way throw ofl* their superfluities. Like animaU, they have their secre- 
tions, which appear in gams and many productb, uiiich are more curioas 
than the animal secretions.** — MS. Notes. 

* M. GOppert fbond that prassic acid, alcohol, and ethers, and the 
metallic salts, destroyed, more or less rapidly, this irritability of the 
stamina ; but that the narcotic poisons had not this efibct. — Boll. Univ. 
1830, p. 264. 

t Sir J. Smith, MS. Note.—" The roots of trees and plants wander op 
and down, seeking for sustenance. We frequently see them grovrini; 
on rocks, extending tlu;ir roots, like sensitive beings, searching for moist- 
ure."— Knap's Journal of a Naturalist, p. 380. 

t Smith, MS. Notes. 

^ Sir James added, ** Here it is said, the plant shows a power of per- 
ceiving that the stone is near it, and of shunning it. But the truth is, 
these plants shoot towards the light, and are always in search of that 
and of heat. A stone intercepts these, and oecasioos a want of them tan 
the parts very near it. These plants fbel this want, and therefore go 

itMind where they can have both."— MS. lb But, with deferencs 

to eor Jsmes, this explanation does not nmovs tlis 4UBenlty; for it miDl 
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The numosas, and other sensitive plants, have that exquisite 
susceptibility, that delicate moveability, that an impression 
made in the most gentle manner on one of their leaflets is 
communicated in succession to all of them.* Spontaneous 
movements appear in another of this tribe, independent of 
any external stimulus, even of light, and only requiring a 
very warm, still atmosphere, to be performed in perfection, f 
A great number of leaves follow the sun in its course.l Tho 
stately annual sunflower, after following the sun all day, 
returns after sunset to the east.^ The daisy apd the tulip 
close and open their flowers every evening and morning. || 
The motivity of the vital principle under the influence of 
heat is perceivable in many common plants.lf The nightly 

leaves to- the plant tbe fkcnlty of searching (br light and heat, and of feeN 
ing the want of them, and of discerning what was the best tiling to do 
to regain the possession of them, and of doing that best thing accord- 
ingly. Thus, though it does not perceive that a stone is near it, yet it 
feels that it is coming where there is no light and heat ; it avoids, as if 
from its choice and will, going into such a place, and it forces its grow- 
ing fibres out of their straight and natural direction, into an unnatural 
bend, that must re(|uire much exertion to take, and it forms its future 
growth according to this necessity. Neither animal nor man could, in 
such a case, do more. Human judgment could add nothing, if in the 
plant, to what the plant, without our intellect, quietly performs. 

* '* Tt is in vain to attempt any mechanical solution of this pheno* 

menon." — Smith, 211 Nor will electrical agencies satisfactorily 

explain it. 

t ** The hedysarum girans -.—Each leaf is temate ; and the small lateral 
leaflets are frequently moving up and down, either equably or by jerks, 
without any unifornnty or co-operation among themselves. It is difficult 
to guess at the purpose which this singular action is designed to answer 
to the plant itself."— Smith, p. 211. 

t " A clovcr-lield is a familiar instance of this."— Smith, 210. 

^"The nymphma alba is truly described by Linnoeus in his Flora 
Suecica, as closing its flowers in the afternoon, and laying them down on 
tbe surface of the water till morning, when it raises and expands them 
often, in a bright cfay, several inches above the water. I can speak to 
this from my own knowledge."— Sir J. Smith, p. 333. 

II The daisy commonly folds up its floral leaves as the sun sets ; but I 
have seen it repeatedly close before the sun was down. It usually 
waits for his presence before it opens : if the day be cold, it remains 
closed, notwithstanding the light. These motions imply something like 
animal joints and fibres. 

IT In his lectures. Sir J. Smith stated— " Plants highly sensitive to 
light are those of the leguminous or pea kind. They always close up in 
the evening, and clasp their two upper surfaces together, presenting only 
their backs to the air. Plants of pinnated leaves, as the tansy, am 
more sensible than these to the efTects of light. They fbld np when 
light is too strong ; as in the robinia, it produces the same efibct as tbe 
want of light. Its leavss cloaa np apparently b«oaase cbey am raeaiving 
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closing of their leaves is called by Linrueus the sleep of 
plants.* This phenomenon is another analogy to the ani* 
mal nature, iwhich is increased by its accompanying more 
strongly and prevalently the youthful period of the plant ; 
as young animals, like childhood, require more slumbering 
rest than mature life.t It is not a less remarkiJ^le exertion 
of this faculty, that the leaves of the flowers often close in 
rain, to keep their producing organs firom being injured by 
it. t O ther phenomena evince actions of the living principle, 
for which no material cau«e at the time is perceptible.^ 
From all these facts we infer, that plants have bees 



too mttch. So they do if a hot iron be brought near them. They con- 
tract, as if to avoid the heat. Sensitive plants, and those of the oxalic 
leQl, are so sensitive, that the least motion, even a breath of air, will 
Make them close."— MS. Notes. 

* " He has written a dissertation upon it in his Amaenitates Acad, 
which is very earioiui, as all his physiological dissertations are.** — 
lb. MS. 

t " It ai^wars that this folding up arises flrom the cessation of the con- 
•traint in which light keeps them. This may be as useAil to them as 
rest to animals. So young plants require more sleep than the older. — 
Old leaves are almost insensible in this respect, and do not close. 6% 
when plants possess any irritability, it is more evident in the yoang 
than in the aged oneif. In those plants which have a serpentine motion, 
this is most risible in the yoang ones. The old scarcely show it.*'— > 
lb. MS. 

^ *'To adrcnmstance of this kind LinnsBUs was first indebted for bis 
^scovery of the sleep of iriants. He had a new species of lotus, and 
being pleased with seeing its red flowers, he went one night to have the 
gratification to look at them, and was much concerned to see that all the 
llowers were gone. His admired, beauties had disappeared. Returning 
«o it the next day, he was astonished to behold them again, just as 
before. He then (bond that the leaves, by closing at night, had com- 
pletely hidden the flowers."— Sir J. Smith's MS. Notes. 

^ Malpighi aflbrms that he saw a spontaneous motimi in the spiral 
vessels of a plant. His accuracy of observation and statement entitle 
this to be remembered, though others have not noticed it. Mr. Knight 
allows that plants acquire habits with regard to heat, which prove thHr 
vitality.— Phil. Trans. 1601, p. 548. ** A forced peach-tree will, in the 
following season, expand its buds prematurely in the open air, so as to 
expose them to inevitable destruction."— Smith, 91. 

Some plants actually generate heat in themselves, like animals. La- 
marck states, that in the common arum malculatum, the flower, at a 
^rtain period of its growth, is for a few hours so hot as to seem burning. 
Flore Franc, iii. p. S^. Sennebier discovered that the heat began when 
the sheath was about to open ; and was perceptible for eight hours, 
fipom the afternoon to midnight. It was seven domes of Reaumur's 

scale above the heat of the afar."— Smith, 93 ** The powder in the 

thecc of the club-moss tribe is hiahly inflammable, anfremployed in the 
manulhctwPB of fireworiu."— Linda. Nat. Syst. 917. 

O 
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created on the inreteiii of having a fi«iof praMsiple withm 
them, capable of prodaoing th«ie variooa ^results.- Thii 
principle is not their material organixatioa». beeaiiiee this,, 
when they die, like th« animal body on a sadden death, sub- 
nets m aU its completeness at that moment, and* yet it ean 
no longer perform anj of the functions of its life. li is also 
something dil9ferent from heat, li^t, and electricity, which 
can act upon its frame while it abides there, because neither 
of these aerial flukbi can supply its place or do its offices 
after its departnre. It is distmguishe& from its own and 
from all inorganic matter by its peculiar power, which life 
possesses in both plants and animals, of counteracting the 
Jaws of chymical affinity while it is in the organic frame, 
although these begin to operate irresistibly as soon as it has 
retired.* 

Vegetable life resembles nothing known in nature but 
animal Ufb, and with this it has a striking analogy. Many 
of their functional operations we have noticed to be alike ; 
and these, in both, require the presence and co-operation of j 
their living principle, and cease in both when that is with- 
drawn. 

Its presence and activity first appear in the germination 
of the seed or bud» as they do in the animal egg under the 
warmth o€ incubation. In plants germination seems to 
have a specific and regular term of germination in each par- 
ticular species. t But thoush cold represses it, yet this re- 
pression only causes it in the regions of fi^ost and snow to 
spring up, as soon as the brief season of heat occurs, with 

** Hamboldt remarked this law, by wbicb no vefetable saflfers iratra' 
fkction or decomposition in any part until its living principle has retired 
fh>m it : then- a leaf changes, and a flower decays, and » branch withers, 
but not till life has left that part. 

t Adamson has driven this table of the periods la wbidi the fWlowing 
seeds germinate after being sown : — 

Paralaia days. 

Cabbage 10 — 



Wheat; millet 1 day. 

Spinach ; beans ; mustard 3 days. 

Leitnce; aniseed 4 — 

Melon; cucumber; cress 5 •— 

Radish ; beetroot — 

Barley.... 7 — 



Hyssop M — 

Parsley 40or90 — 

Almond ; chestnut ; peach 1 year. 
Rose ; hawthorn ; filbert, 9 years. 

By steeping the seed in the chlorine gas, the process vras hastened : 
cress-seed then began its germination in 33 hours. Achard fbtnid 
that they would not grow in beterogeoeoua bydnigsa g^a— l^ooiU 
|Bnc. 18ft. 



VROM THE CREATION TO THE DELUGE. 159 

« rapidity which the temperate climates do not experience.* 
It can lie dormant without expiring in some species, when 
it seemed to have forsaken them.f 

This living principle has the singular property of remain- 
ing dormant and inert for years or »ges, without therefore 
ceasing to exist. We dil know that seeds may be kept a 
long while unsown, and yet grow whenever planted in a 
suited soii. This, again, is like animab who have been 
found enclosed in trees, and yet have revived. When plants 
are buried in the ground to a greater depth than is natural 
to them for their proper growth, they do not vegetate ; but 
they do not therefore die : they retain their power of vege- 
tatidn to an unlimited period ; and when, by any accident, 
brought so near the surface as to suit their evolution, they 
begin immediately to grow.| Ground that has not been 
disturbed for some hundred years, on being ploughed or 
turned up for any considerable depth, has frequently sur- 
prised the cultivator by the appearance of plants which he 
never sowed,^ and often which were then unknown to the 
country. This has arisen from ancient seeds becoming 
deeply covered, and there remaining inert, but yet retaining 
their principle of life. This principle has been ascertained 
to be capable of existing in diis latent state for above two 
thousand jears unextinguished, and springing again into 

* A Lapland and Siberian yew exhibits remarkably rapid vegetatioD, 
i^egioniog and ftauting in a single month ; thus — 

July 1. — Snow gone. 

9.— Fields quite green. 

17.— Plants at ftill growth. 

25. — Uitto in flower 
Aug. 2.— Fruit ripe. 

18. — Snow. 

And from that time snow and ice to the 23d of June, when they begin 
to melt. 

t Thus mosses " Are extremely tenacious of life ; and ofUr being 
long dried^ easily recover their health and Tigour by rhoisture. Their 
beautitUI Mructure cannot be too much admired.** — Sir J. Smith, Intr. 493. 

X ** If the ground in old established botanic gardens tw dug much 
deeper than ordinary, it fVeqoently happens that species which have 
been long loat are recovered, flrom their seeds being latent in the soil."— 
76.94. 

$ *' A field that was thus ploughed up near Dnnkeld, after a period ef 
forty years' rest, yielded a coiiaiderable blade of black oats without sow* 
ing. It could have been only firom the plough^s bringing up to the suxw 
ftce seeds that had been fbrmerly too deeply lodged for germiDatioa"— 
Loud. SDcy«. Gvd. 194. 




: vegetation as soon at planted in a congon 
It iven rcmiini imimpuied ia blightril com, anil will grow 
fitHQ that as vigDroualj as Irom the pethiGt seed. t But ypl, 
allhouEh thus aiuJin^ in vitality in its dormatil Nate far an 
inilefimte length of time, such is ilB dBlicacjj of oiietenee 
when once rouseil into iti living action, that H psrudieB for 
•Ter if it be prevenleil from continuing its growth, j: 

This living principle van «ibiiieE in all iLe ntproductive 
power in Suil-lreHs from one lo two centuries,^ and in 
stlieiafiir many niorc.il Some of the pcriaons affect the ac- 
titily of thisprinciplE, though th^ do noldentroy it.^ 

But although we con otwerve iheae effects, « 
know what vegEtable life really it. We can disi 
be Himething dtstinet and different from all the k 
material agencies of nature- These can excite and aflact 
and sniBt tlw agency, but cannot without it do what it 
does, noT be what it is. We are therefore antharized la 
deem it a peculiar sui $«ueri» principle, as distinet in planta 
from Ihrir material laws and substance ai life and inUinct 
■re in animab. ■ 

- II ia affectiblo or mn be influenced by light, in its slenk 
leaf, and ffowar. It turns to this the upper surtace of i|^™ 
leaves, and if they be forcibly turned fnan it Ihey v" 
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-Life of L. Kama. vol. U. p. 73. 
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ilr. D. W. 
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gradually revert back. Heat alone will not produce this 
effect.* Many close their flowers, and others droop their 
leavetf, when the light departs, as if to take their sleep ;t 
and expand them in the morning, at various hours, accord- 
ing to their species.^ But this does not depend upon the 
8un ; it is more like the roosting of fowls.^ Some flowers 
follow the patb of the sun. The ripe ears of com, in a 
whole field, wtU be found during the daylight to incline to 
the south, though they return to a different position at 
nifftiL Wamth has a perceptible effect in raising the 
pnncMpie^f life to its germinating and floral action. Hence 
a mila winter will cause it to anticipate its vernal eflSores- 
oenoe. Some plants also discover a peculiar susceptibility 
of atmospherical agencies, probably to electrical influences, 
which science has not yet elucidated.!! The motions of 
the moving plants are as yet not at all accounted for.H 

* Bonnet placed some plants in a heated stove ; yet the stemfi did not 
incline to the side of the greatest beat, but to a umall opening of tlie 

•tove, flrom which aome rays flrom the burning fluid iasucd Sir J. 

Smith, in hia lectures, atated, *' II is an invariable circumstance, that 
plants always' tun; their stem and leaves to the light, not toward^ ihp 
air. ir in a hoi-htiuse, the door of which is left open, we shall yet 
always find them incliiiinjr to that aide where the ligl)t is, 1^ the ^ir 
come in wtienoe it may."— MS. Note. 

* This may be seen in the daisy and the convolvulus. The leaflets of 
the mimosa fold themselves up along their common foot-stalk. Fliny 
and Theuphrastus mention the lotus of the Euphrates as sinhing below 
the water at night, to rise above it, and vxp^nd its blossom as the sun 
returns— Smith, p. 333, 334. 

t Flowers of plants removed fVom a hotter to a colder climate di8< 
close their flowers at a later hoiir. Thns, that which ppeps |n Senegal 
at six will not unfbid in France and England till eight or niiie, and in 
Sweden not till ten ; and the flower that does not open in Africa till 
noon, or later, will npt open in England at all. 

^ The convolvulus mipor in our garden folded up its corolla in August 
at (bur in the afternoon, though the sun did not set till near eight. It 
opened in the morning gradually about two hours after the sun hail risen. 

II If the Siberian sowthistle shuts at night, the ensuing day will be 
fine ; if it 0|iens, it will be cloudy and rainy. |f the African marigold 
continues shut after Rf>ven in the morning, rain ia at hand. The con vol- 
vulus arvensis, calendula fluvialis, and the anagallis arvensis, or poor 
man's weather-glass, close on the approach of rain.— L. Enc. 231. 

IT Mohl ffives the anatomy of the sarmentaceous plants, and says, 
** Most of them ttim lb th^ leA, and this direction is not owing to the 
action pf light, pr to the appul. Thia motion of the vrilles does not 
arise from spiral vessels, but fVom the irritability of their cellular ttasue. 
In their revolving, the vrilles turn equally every wav. But the stigma 
only move (Vom below upwards, and always inoiMdet«miii8t«way,''«« 
BuU.Uiuv.l830,p.S61. 

2 
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It is also one of tbe laws on which the vegetable organi- 
zation has been constructed, that its linng principle shall 
be separable from it, and shall depart from it, just as in 
man and brute. Here again vpeoBc ordainment visibly 
appears. Each Has its i^pointed period of duration pe- 
culiar to its species, and dies when that has been reached. 
Tbosy some are only annuals, and do not survive the year ; 
others are biennials, or grow up in one year and die in the 
next ; while others are perennials^ or last for many years, 
reviving every spring. The changes which take place on 
the sulMtance of the firmest tree, when its living principle 
has left it, attest the reality and power of this energetic 
agent, which, while it abides in its organization^ resists 
and prevents such a material dissolution.* 



LETTER VII. 



The local Cfreatum and gradiuU Diffusion of PlanU--'The fossil Draees 
and Remains of ancient Plants in the stUtterranean Strata — TAetr 
Indications of the primeval State and Vegetation qfthe Earth. 

When the command was issued for the vegetable king- 
dom to arise, the whole of its numerous races either ap- 
peared simultaneously in evexy part of the globe, in imme- 
diate diffusion and completion ; or they emerged on such 
particular portions only of the surfiice as sufficed for the 
production of every species ; and from these primitive lo- 
calities were disseminated gradually and successively over 
the rest of the earth. The sacred record does not de- 
cide or elucidate this point. It has preserved the man- 

* ." When life is extingaishedf nature hastens the decomposition. The 
surface of the tree is overran with lichms and mosses, whictr attract 
and retain the moisture ; the empty pores imbibe it ; and putrefaction 
follows. The tribes of timgl which flourish on decaying wood then 
accelerate its corruption. Beetles and caterpillars take up their abode 
under the bark, 9nd bore innomeraUe holes in the substance. Wood- 

EBckers, in search of insects, pierce it more deeply, and excavate large 
ollows, in which they place their nests. Proet, rain, and heat as^i^ 
till the whole mass crumbles away, and dissolves Into a rich mould.'*— 
Convers. on Botany, p. 36S. 
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date for their general creation, and declared its fulfilment, 
but has not described the manner or the extent of the first 
formation. Satisfied with asserting that all plants were 
the special and aj^inted creation of the same God who 
made the rest of our globe and the starry orbs which sur- 
round us, it leaves the chronology of every local vegetation 
to be investigated and ascertained by human inquiry and 
patient consideration. 

If we consult our historical and geographical communi- 
cations on this subject, we find that the vegetation of many 
countries which have been examined, and of all newly- 
formed islands that have lately arisen, has been, and still 
continues to be, a progressive process ; and we may trace 
it ourselves on many places near our domestic residence. 
We see the lichen class arise as their minute seeds de- 
scend ; and decay and reappear from new germinal matter, 
till they have formed enough of vegetable substance for the 
sporules of the mosses, which at their seasons of fructifi- 
cation float extensively in the atmosphere, to fix on and to 
grow from. These mosses in like manner vegetate and 
decay, and on their decayed remains a new vegetation of 
the same sort springs up, in like manner to die and become 
a thicker moiild for the passing seeds of other plants to 
find sufiScient for their germination.* Every year thus 
produces a new bed of vegetable matter, which is frequented 
by the seeds of new plants, and, in time, of trees, as those 
various causes which we have in a preceding letter enu- 
merated bring them to the spot.t Thus, in the course 
of a few years, every new coral island that is made by its 
petty architects, and every volcanic one that arises in 
the sea, become, in no long time, covered with plants and 
trees.t 

*Tbi8 process may be noticed on rooft, and in part on pAlin?o. only 
tbe latter being perpendicular, the new seeds do not suflkiently fasten 
on them, but drop off to the ground. It may be seen more clearly on 
Inclined tiling ; and partly on the common rooA. There, if the experi- 
ment be made, and be patiently watched for a few years, the progres- 
sion will be distinctly seen. I have found mosses arise upon the de- 
caying licheus, and new mosses, of a thicker foliage, grow uplon the dead 
matter of the former ones : and the grasftes afterward appear, as soon 
ma the decayed remains had become a sufflcieut soil for their germinaUon. 

t See before, p. 12S-126. 

i See before, p. 123, Notef*].— M. Bennett, who has described his re- 
cent visit to several Polynesian islands, baa thus uocic<9d this prosiss in 
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■umption, that at the apoch of its creation soi 
lyalem waa sdojileil far its dilTuaian. In tlie appuinled 
ipot, in the Gatden of Eden and in ila licinit;, an the 
suited aoila, sJI the fomilles of Ibe botRnical bingdom may 
have aioiultaneaualy apiwnred aa soon as the order foi 
their production was eipreased. All the previous prepHra- 
lions having been made, they would emeree simultaneoualj 
to the cominand. One larue district, or island, with moun* 
tain, bill, marsh, heath, and tallty, would have been quiM 
■ufHcient lor the primeval evolution of a sufilcient number 
of every species. In this space, with those Jilferences in 
the nature and Fluvatian of the surfsce, alt the known 
classes of vegetation might germinate and grow. Such ■ 
regian appears now in one single island within the torrid 
zone, where both the alpine aiul the equatonal herbs and 
trees have been observed and disoiiuunated by the scieutifia 
botanieL* 
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From such an originating region as this, the varions 
plants, if left to the operation of their respective qualities, 
and of the natural agencies, which in the established course 
of things are gradually acting upon them, would be pro- 
gressively disseminated into every other country, according 
as its various localities should be adapted to receive them. 
Few, if any, plants are strictly confined to any one zone 
or latitude on the cAurth. AU may grow everywhere,* 
although in some soils and climates they will spread more 
numerously and grow more luxuriantly than elsewhere. f 
It has been observed of the rocky places, where only the 
lower and smaller classes of vegetable nature can subsist, 
that the seminal particles do not settle and spring up from 
some, but yet will evolve in others. But each, as it floats 
along the ever-moving breeze, selects, as it were, its own 
suit^ bed of nutrition, and there unfolds its efflorescence 

have a polar climate at their summitf was capable of containing all the 
diversities of vegetation that we know of. Humboldt thiis distinfuiabed 
the plants at the different heights of Teneriffe : — 

I. The zone of tnneSf which extends to 1500 ftet above the levd of 
the sea. 

Here are many tropical productions,— the dote-trae, the plantain^ the 
«t(g-ar-eaiie, the Indian >S^, the ctovc'txee, mingled with the firuit-urees 
of Europe. 

Here also the cnltnre of the bread-ttuit trees of Otaheite, the cirma- 
mon^tree or the Moluccas, the c^^^^tree of Arabia, and the cocoa-tree 
of tlie Pacific, has been tried with success. 

n. The zone (^laurels embraces the woody parts of the island. 

OakSf ckestnutSy with a great number of beautiful evergreenst crown 
the hills which lead to the volcano. 

III. At 5500 fbet above the sea is that zone which is occupied by a vast 
forest of pines. 

IV. and V. are covered with alpine brooniy and herbacrons plants, 
occupying heights equal to the most inaccessible siunmits of the Py- 
renees. — Hist Marit. Discov. vol. iiL p. St^. 

* The result of Humboldt's inquiries as to the geographical distribu- 
tion of the monocotyledons implies this fact ; fbr he reckons that they 
form one-sixth of the flowering plants in the equinoctial regions ; one- 
fburth of those in the temperate zone ; and nearlv one-third towards the 
polar circle. Thus th^ are in all climates, but In different proportions 
in each. 

tl'hus, according to one entmieration, Italy is poor in eryptogamias, 
but is the country of leguminous plants ; as England is of mosses ; and 
Scandinavia of lichens. The rushes, grasses, and cypeiacew abound 
in North Germany and H<dland ; the labiate and corymbifera, in France 
and Soain ; and the ianunculace«, pedicnlarcMLsaxiflragefl^ and cruel- 

fens, in Savoy and Switzeriand.— Bull. Univ. 18S9, p. 491 All theae 

countries have some of each ; but the difibreat I'liasw flourish man 
abundantly in some regions than in the others. 



106 



BA.CRED RI3T0I1V OF TTtB WORLD : 



and produce! it* successor.* Aqueoai planU would in <iks 
manner arise, as their seeds were vutleii to walerf placeK' 
And in this way yegelation ranj have ori)rinally upreiid. 

it had uot before reaehed. Tliii progressive dilfusiun 
would journey fu beyond the disseminating pructus of 
animals ur man, and woulJ so far precede them, thai ' — 
before they could eiternJ their Jisparsing colaniei! a' 
the earth would be everywhere nbundantly clothed viA' 
all that either rould require. We infer thai tliie w 
primiLiva mode in which vegetation was spread ov 
earth, because we know that the largest portion of ths 
herbs and trees which any nation now possesses hei hem* 
lively introdoced. We can trace the chronology^ « 
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ages of the world, we reason up to what most pn 
occurred in ils prituordinl times. In Ihie diffusing proceM^ ' 
the must diffusiblo would be the Rrat, and the most univec* i 
■ally diffused; and this truth eipliuns the fact, why tbB' 
Ciyplogamis are in meny places, both antediluvian ■•■ 
well as postdlluviun, found to have been the original vi 
talion. 

As fer as wo can reason fiom existing phenomena 
would appear that vegetables do not grow upon any thingbot 
vegeUble matter, except the simplest cryptogamias, whicb' ■ 
begin the curious process on hare rocka or mineral eiirlli, 
and, by their decay, provide the fital nutritive mould OQ 
which other seeds germinate. All plants have the properly i 
of adding to (heir organiialion carbonaceous maf 
Whether they mate it by some unknown process of tl 
living principle, or separate it from the attnosphere, it i* , 
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certain that their substance while they live, and their re- 
mains when they <fie, largely contain it. Thus every de- 
cayed vegetable leaves a carbonaceous mould for the nutri- 
tion and growth of new ones.* 

It is the appointed nature of lichens to evolve their 
vegetation without a previous vegetable soil ; and thus to 
commence the formation and deposite of the particles of car- 
bon, which are the food that all roots seek and imbibe ;t but 
all plants, excepting those which can thus grow on the bare 
mineral rock, require a provided bed of vegetable matter 
for their seeds to grow in, which is by this process gradually 
obtained. The whole surface of the earth, that is not a 
sandy desert or a denuded rock of stone, has by these 
means become covered vnth layers of vegetable matter, in 
the successive additions of nearly 6000 years. Every 
spring a new growth of plants, in their various classes^ 
arises around ue^ and decays every autumn. Their annual 
remains then fklUng and decomposing, mingle vnth the 
earth they sprouted from, and thereby increase its power of 
nourishing new ones. The wanner the climate, the lea* 
need appears for the simpler ones to precede, if there be 
aerial carbon or matter enough to give them the nutrition 
they require.! But in all regions, the mosses, grasses, 
herbs, and leavesj and decompomng bark and wood, have 
been every season laying their decompounded matter in suc- 
cessive strata on the general soil, till earth has become 
strewed with the vegetable ruins and riches of almost sixty 
centuries. In proportion as this accumulation has iiicreasea, 

* Sausnure conceived that his experiments proved thatplantu, during 
their growth, acquire an additional quantity of carbon.— Rech. p. 50-53. 
**The conjoined evidence of the experinientfl of Braconndt, Sbrader, and 
Einhof eeeina to prove very clearly that we cannot account for the tn- 
tro<lurtion of the conatitueiita of veftetablea fimm the aoil or water with 
which they are in contact.** — BoHtock's Phys. vol. ii. p. 388. 

* Pulverulent Itehena are the first plants that clothe <he bare rocks 
(if newly-fornned Islandn in the midst of the ocean. Foliaceous lichens 
follow these, and then mosses and bepatica. The same species seem to 
be found in many different parte of the world. Thus the lichens of 
North America differ little ft-om those of Europe.— Linds. N. 8. 333. 
Two of the hepatica were found in Melville Island, in the north polar 
ocean. 

t llninboldt remarks,—'* It is not in general by mosses and licbsns 
that vexKtation beRins in the countries near the tropics. In the Canary 
Islands, as well as in Guinea and in the rocky coasts of Peru, the first 
▼egetablos that prepare the mould (br others are the sooeuleot plsnts.**— 
Hiunboldt's Geog. des Plantes. 
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the soil of every couiltiy hai become more fertile ; and this 
fact strengthens the sujyposition, that the vegetation of 
every country has progressively advanced in the multi- 
plicity of its species, according as its organic mould became 
thus eveiy year more and more enlarged and fitted to re- 
ceive and nurture the more important plants. Only plants 
with short roots can grow on a scanty soil. Its quantity 
of vegetable mould must be augmented, before trees with 
d oeper roots can largely grow, or permanently abide. They 
will germinate on almost any portion of such matter, but 
soon perish if the earth be not sufficient for their increasing 
development. Henee it appears most probable that the first 
miraculous production of vegetation was limited to such a 
locality as would admit of allits species to appear; and that 
from this commencing nursery, it was gradually disseminated 
from region to region, according to the laws and qualities of 
each individual species. The simpler cryptogamias, the 
lichens and mosses, would diffuse themselves on the barren 
rocks and mineral surface, to begin the first layers of carbona- 
ceous matter. The simple fern tribes would find in this suffi- 
cient nourishment for their evolution. Their remains would 
enable the floating seeds of the grasses to find a congenial 
bed for their rapid growth ; and their decay would so en- 
rich the organic mould, that deeper-rooted plants would find 
a proper bed for their nutrition, and by their multiplication 
and decay enable the larger trees to grow ; and as their 
falling leaves augmented the accumulation of the nutritive 
matter, forests of every magnitude would flourish upon it.* 

* Dr. Johnnton mentions of the ssh, that its winged seeds are no 
readily borne about by the 'winds, that no tree is so often met witli in 
ruins and upon ancient walls. It insinuates its roots fkr into the 
crevices of them old buildings. In like manner it fhstens upon loose 

slaty rocks, and adorns them with its ▼erdure.—Flora of Berwick 

The plane has also wings; likewise the pine, though shorter 

** Those of the typha, dan^lion, and nnost of the pappous kind, have long 
and numerous feattiers, by which they are wafted every way.** — Grew. 
Anat. p. 199. 

Theophrastus noticed the distant conveyance of seeds by birds. — Plant. 
1. 2, C.24. — And Pliny obsenrea that the misseltoe was planted by them 
on trees, conceiving tliat its growing powers were increased by having 

been in the animal b04ly.— L. 16, c. 44 Tavemier remarked that 

birds fVom other islands swallowed the ripe nutmeg, but ttirew it up 
before digested, when it took root and produced a tree that would thrive 
better fVom them than if planted by human bandR. Thevenot mentions 
tlie same fact The Dutch were so aware of the nervices of these 
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Water-platits are, by the peculiar nature of their fieininfiJ 
produce, by deereea spread along the rocks and shores of 
the ocean.* They form a distinct class of vegetation, which 
growB on the maritime localities to which it is most ap- 
propriated, f As on land, so at sea, some places are more 
adapted to one species of plants than to others.^ Here, 
also, temperature affects tnem ; for in those now grow- 
ing on the coast of France yariations occur in their 
evolution, corresponding with the season in which they 
appear.^ 

We do not know, nor can we now with decided certainty 
determine, what was the precise state of the surface of the 
earth when the command was given for vegetation to arise. 
We cannot now clearly ascertain whether the whole mass 
remained that globular level which its primeval rotation 
would cause its upper and external fluidity to assume, or 
whether the mountains /irose from its abysses before vege- 
tation began. On these points geologers have not yet 
agreed. But we may be sure that every j^lant which was 
mux ordained to come forth appeared in its suited place, 

fisathered planters as to make Ua capital crime for anyone to kill them 
— Derbam*8 Pbyt. Tbeol. p. 4S0, 4S7. 

* Dr. Siocme remarlM of the Aid, thtt the membrane which contains 
their seed or spomles ** bmliing, leaveth the seed to tinat np and down 
with the waves. This, coming near stones or any solid foundation by 
means of a mneilage it carries with it, sticks to them, and shoots (brth 
lifTQls with branches ; and in time comes to its perfliction and magni- 
tude.^— Voyage to Amaica, p. 50. 

t The marine plants M. Lamorenx terms thalasslophyten, pursuing 
the FYench plan of talung their scientific nomenclature from the Greek. 
If is essay on these has been said to have made an epoch in algology. 
Linnsas had seen only three kinds of these— Aiei, confervas, and ulves, 
— but Lamorenx has diown tiist th^ have several natural fhmilies ; as 
in the phanerogamooa vegetables. He proves that the hydrophytes have 
a more complicated anatomy than had been known. He divides them 
Into the six fluniliea mentioned befhre.— Note to p. 188. 

t Lamoreox has remarked that the basin of the Atlantic to 40° north 
lat. has a marked vegetation ; so has the west sea of the Indies, com- 
prising most of the Gulf of Mexico; likewise the east coast of South 
America ; the Indian Ocean and its avlfh ; and the shores of NeW'Hol* 
land and the adjacent Isles. The Mediterranean has also a vegetation 
peculiar to itself, and extending to the Black Sea. Although Alexandria 
and the coast of Syria be geographically near that of Suez and the Red 
Sea, yet their marine plants dilibr in species.— Bnll. Univ. Igao, p. 109. 

$*'Alga are there in the greatest abnndance during the summer 
months ; osjiecially in strong heats. The temperature of the water, 
varying with the depth, has a correqponding action on the marine vege- 
tation.^— /ft. 
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uid in such proportions and soctieaaioin es woolil nuMt 
elTeGtUslly resize Iheir Cnator's intenlromi. -^ 

Thic is the correct ind ratkinal position of the subject ti 
the pLilosophicoJ certiiinty on which ve may repose llia< 
•ntiafied judgment. Whether the primeval crsHtion of vego* 
lation was Its iniCBjitaneouB and univeriGl difltuion over all 
the globe, or the emergence of it only on so much of Ib« 
surfdoo as would allow everj species to appear, with a 
subsequent disseminsliun of it to every other part b^ 
gradaal succession, still we may be sure that the sai 
suite would occur on either syBlem. If the first fon 
were imniediste and geneml, it would be but an i 
taneous production of the same effect* aa the progres" 
aive diffusion would occasion. No apot could or wouM 
have the whole body of all plants upon it, but eyeif 
place would have only its suited vegelation, whether imma> 
diBtely or griidua]. The maish and the seashore e 
the bed of the ocean would piotrnde those of Ihe waten 
species ; the rock would retain the lichen ; the barren soiM 
would receive the heath or the thistle ; ihe i 
cherish those that suit thevsle ; and the moun 
such as Sourish best on etcvaled regiona, rs 
arise in the localities fittest for their produc 
district would have at Rmt what would grow b 
and all would begin the disseminating procesi 
their roproductive systems came into action. Diffusion ia 
the taw, and must have been in conetanl operation from tha 
first period of tlieir being. Tliose parts which harf only 
the minor species of plants would have those of the highs* 
dosses, as soon as sufficient seasons and their decayed, 
folinge had prepared a sutl adapted to the germination of 
their arriving seeds. Whatever was brought or wafi<4 
would vegetate only there where it found s mould fitted te> 
its nature ; and thus, within a century after its creation, th»-. 
surface of the earth would be in the same state as 
herbage and forests, whether Ihey originated from n 
ticular locaUly or ftoro a universal formnlinn. 

It may be inferred (rom these con si derations, that 

the whole globe w»s for countleEs ages occupied only bf 
plants. They would precede Hniinsis in all countries, ' ' 
cause they difliise themselves much bkwb rapiiUy. 



EsA 



FROK THB CREATION TO THE DELUOE. 171 

quadruped out^travels the wind. No bird can reach distant 
islands, ecmtinents, or mountains faster than the never- 
tiring breeze. Nothing living multiplies more profusely 
and quickly than many of the botanic races. Hence it is 
natund that in our fossil remains vegetation should often 
be discerned where no traces of animal life occur ; and it is 
not less 80 that it should have pervaded, more or less, every 
region of our globe, ci^ble of habitation, at an early 
period after the creation. 

The organic relics of our rocky masses correspond with 
the preceding observations, or are not inconsistent with 
^hem : and to these, which are the only real evidences we 
possess of th^ primeval vegetation of our earth, let us now 
iUrect our attention. 

The rocky masses which constitute the crust or upper 
and external substance of our earth, display a visible suc- 
cession and orderly formation. They lie, if viewed in their 
depth, above and below each other, although the lower are also 
found in some parts to rise up and form the mountains, as 
if they had been elevated from below ; evincing thereby an 
abruption, an emergency from a subterraneous position, and 

Seat concussion anid dislocation.* These are the rocks of 
e granite class, which are allowed to have been primordial, 
and to have issued upward from the inner substance of the 
earth.f The next masses of rocks, the lowest of all known 
except the granite, are also placed among the primitive for- 
mations. The gneiss is the most prominent of these,t apd 

* " The small part of the bark of the globe which we are acquainted 
with is componed or diflereni mineral substances, which, considered in 
their masSf constitute rocks; some homogeneous; some visibly hete- 
rogeoeoaa. The heterogeneity is not unlimited in the number, disposi- 
tion, and relation of the parts. On the contrary, it shows in these a 
constancy which indicates that certain laws have governed these aaso- 
eiations/* 

** The differences, and especially their organic remains, prove, as M. 
Cuvier remarks, that the bark of the earth was not made by a single 
cast ; but that the parts which compose it have been successively formed 
or de|K>sited.''->Al. Brongniart. Struct, du Globe, p. 1. 

f ** Granite shows itself from the greatest known depths to an eleva- 
tion of above 1200 yards above the level of the sea ; trom beiovr the 
gneiss to the gypseous red sandstone; and in vast dikes, in Dumy 
countries "— Al. Brong. ik. 338, 339. 

t The ONKiss rocks are ** one of the formations most abundantly spread 
over the globe. Some entire countries are almost wholly formed of it. 
It is the nnost ancient stratified rock: below which exist masses that are 
unknown on rocks not stratified. Tlie summit of the Simplon, and i 
of Um rocks of Sweden are formed of it."— i». 330, 831, 333. 
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all of this class were spread and arraiiged before any regt* 
tables or animals appeared. The universal absence of all 
organic remains in these masses has led every one to this 
conclusion as a satisfactory certainty.* 

But after these, organic remains begin to appear; of 
which only the vegetable ones shall be noticed in this 
Letter. 

That vegetable remains abound in that series of rocks 
and masses which constitute the coal formations is univer- 
sally agreed. Plants were therefore in being before the 
coal strata originated : and it is also now the general senti- 
ment, that OUT coals are a transmutation of vegetable matter 
into that state, — an extended mass of mineralized peat or 
turf.t But it is not so generally admitted that this was the 
period of the first evolution of the botanical kingdom. It 
has been affirmed that no organic remains are found in 
rocks that were anterior to the coal formation.^ But this 
idea has been disproved by later discoveries. Some jdaoea 

* The mica slate rocks, and the quanite ones, are, with those of gndas, 
placed by M. Brongniart as so clearly prior to all organic Ufie, tint bo 
calls them hypozoiqaee, or " inferior to all the rocks which contain or- 
ganic remains."— P. 387 The limestone, and others which be notices, 

are usnally placed among the primordial rocks, and most of them hxn 
no fossils of living substances. 

t l>e Luc*8 theory on this is adopted by M. Brongniart,— that they are 
the turf bogs or pMt mosses of the ancient worid, that bad become In- 
undated by sea-water. — P. 980 De Luc repeats this idea in his last 

letters: "The substance of coal was formerly peat." — ^F. 155. And 
again declares it to have proceeded ** firom peal which underwent sub- 
mersion by the waters of the sea. Fossil peat differs fhxn coal only in 
this, that it has not been mineralized ; and that the strata wtaidi cover 
It do not contain ferruginous masses ; for, in other respects, the dreum- 

stances are the same.'"— iMi. p. 161 Marcel de Bates considers 

also that the vegetation of his first or antediluvtan period formed the 

beds of coal. — Geognesie, p. 22 So Mr. Bricewell, Geology, p. 181 ; 

and Dr. Ure, Geol. p. 165 Dr. Maccallocb, also^ whose valvable 

experiments have decided the question, ascribes to coal a vegetaUs 
origin. In his chapters on coal, lignite, and peat, he exirtatais at leiigth 
his ideas or theory on the vegetable conversion to lignite and ooaL — 

Ge(d. vol. ii. p. 205-359 "The same action of mtet which eo n fer ts 

the vegetable into peat can produce the further change to bitaiiiea, as 
It does in the earth : though the time required is very consideraUs. The 
prolonged action of water has effected the ultimate change, as It has 
produced all the inferior ones ; and has changed peat into perftet lif- 

nite."— /&. 353 " Thus the progress of the change ean be traced flrom 

the vegetable, through peat to lignite, and finally to coal.*— /». M& 

t " At present, we know of no vegetable remains of eailier exIstoBcs 
than those which belong to the coal fonnatioa.*~PaiWiiaoii, Oryst p^ SL 
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in England show that the limestone group below the coal 
contains vegetable fossils, although they but rarely occur.* 
It is therejore with propriety that the secondary strata, 
earlier than the coal, have been distinguished into two kinds, 
^-those which, by never having fossil remains, prove them- 
selves to have been anterior to all organic life ; and those 
more immediate^ contiguous to the coal, in which portions 
or indications of plants occasionally appear.t The moun- 
tain limestone now and then exhibit themj though not fre- 
quently ;t and in the sandstone of this portion very im- 
portant fossil land vegetables have appeared.^ 

Jt is not in the coal itself that the organic relics of the 
old world appear, or very rarely. || But they abound in the 
sandstone and slate beds which form the usual roofs and 
floors of the actiiial mineral, and have been hitherto most 
numerously found in its shale superincumbent.ir When 

* In the Fossil Flora now publishing with so much oare and taste by 
Mr. J. Lindley and W. Hutton, it is stated, " VegetaMe foaails occur in 
all the sandstone and slate beds of the coal formation ; and in many of 

the members of the subjacent limesione group.**— P. 15 ^ The lime- - 

•tone itseir has hitherto afforded but Tew vegetable remains : neverthe- 
less, we shall have to notice in the pnoceas or this work some beautif\il 
examples, both from the limestones of Northumberland, and flrom those 
in the neighbourhood of Edinhurgh.**— P. 16. 

t M. Al. Kroiigiiiart divides the rocks more ancient than the coal into 
these two classes, — hypozoiques, or under all living things ; and epi- 

zoiques, or upon what have been sodu— Al. Brong. Struct, p. 320 

Dr. Macculloch remarks, that '* marine vegetables occur in the old 
schists." — Geol. vol. ii. p. 297. 

t It is in the mountain limestone, transition limestone.his hemilysiens 
calcareux, that M. Al. Urongniart places bis Tableau No. 18, cousistiug 
of three Oicoides, or sea-plants ; two catamites ; a sphenupteris, cyck>p- 
teris, and iiecopteris.**— Struct, p. 431, and 292, 298. 

$ **The Cragleith fbssil-tree, pinites withami, was " found in 1826, in 
the great qtiarry at Cragleiili, near Edinburgh, which we take to be in a 
sandMone considerably below the coal formation proper, perhaps even 
in the mountain limestone group. It was 36 feet long, and 3 feet dia- 
meter at the base. It seems to have been a tree having an exogenous 
structure.'* — Lindley's Fossil Flora of G. Britain, p. 9, 12. The editors 
cannot quite decide that it belongs to the coniferous tribe. In 1831. a 
branch of a tree was found there. *'Tbe concentric cir£ies, medullary 
rays, and pith of an exogenous tree are distinctly seen.** — lb. p. 13. 

jj "The coal ittielf very rarely reuinsany marks of organic structure." 
—L. dc H. Fossil Flor^. p. )6. 

IT ^ Where shale forms the roof of the workable seams of coal, as it 
generally does, we have the most abundant display of fbssils. The fine 
particles of which they are componed having sealed up, and retained in 
wonderful perfection and beauty the most delicate outward forms of 
tbe vecetable •unictttre.*'— Fossil Flora, p. 16. 

P2 
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such a roof is broken and falls, they become immediately 
visible in all their interesting abundance.* 

The primeval vegetation thus disclosed to us has been 
described to be principally of the cr^togamous kind : ferns 
and fern-like plants, of the horsetail and club-moss tribes, 
with some of the palm and liliaceous species of the mono- 
cotyledonous description,! besides grasses, reeds, and suc- 
culent plants.! These have been considered to present to 
us the extent of the earliest antediluvian botany.^ In this 
enumeration, none of the higher orders of vegetation ap- 
pear, II nor any that betray a marine origin. All those which 

* " Their principal deposite is not in immediate contact with tbe coal, 
but about twelve or twenty inches above it. Such is the immense pro- 
fusion in thia situation, that they cause accidents by breaking the adhe- 
sion of the shale-bed, and causing it to separate and foil. After an ex- 
tensive foil of this kind, it is a carious sight to see the roof of the mine 
covered with these vegetable fbrms : some of them of great beauty and 
delicacy.*'— Undl. dc H. Fossil Flora, p. 16. 

t M. Marcel de Serres considers the remains of the first period of 
vegetation to have formed the coal-beds. **They are remarkable for 
their little variety ; for the simplicity of their organization, and for the 
largeness of their size. They seem to be reforable to two chief classes 
of the vegetable kingdom,— to the vascular cryptogaraes, as the foms, 
the horsetails, and the club-moss tribe ; and to the monocotyledon^ : 
but of these only a few that resemble palms and arborescent cilaceous 
plants."— Cteognosie, p. M. 

I *'ln the argillaceous and bituminous slate, forming die floors and 
roofs of coal mines, are vast collections of the black bituminized remains 
of gramina, junci, cryptogamic, and other plants ; agreeing fn their 
general character with those of succulent fdants, but differing ftmn the 
recent ones known in Europe by their vast magnitude, and by the rich- 
ness of the ornamental markings which appear on their tronk."— PariL 
Oryct. p. 10. 

^xM. AI. Brongniart's Tableau, No. 17, gives a long list of them, of 
which the substance is— "no kind of marine plants; all land ones. — 
Equisetum, or horsetails; catamites; IQspecMw. Of fkrns, Slkinds 
of sphaenopteris ; 3 of cyclopteris ; 11 of uecrcmteris ; a gloasopteris ; 46 
species of pecopteris; a lonchopteris; 5 kinds of odontc^rteiis ; 4t of 
Rigillaria. Ofmarsileaces, or the pepperwort tribe, 7 epeeies. Of the 
lypopodiacee, or club-moss, 10 species ; 2 of selagmites ; and ^ of 
lepidodendron ; Sofleindophyllum; 4 of lepidostrobus ; 5of cardiocar- 
pon ; and 8 of stigmaria; 3 palms; a canna; and 14 species of four 
monocotyledons."— Al. Brongn. Struct, p. 496, 427. 

II M. Adolphe Brongniart's note on the preceding enumCTation Is, — 
*' From which it results, that we have not found in the coal formaifoa 
any plants of the classes of the agames, the cellular cryptcMeaoMa, 
phanerogames gymnosperroes, nor phanerogames dicotyledons T white 
of about 200 known species, there are more than 180 belonging to tlw 
vascular cryplofames, and SO to the phanerogames moooootylraraaJ^-* 
lb. p. 427. 
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accompany the coal fonnation in England are land or fresh 
water plants :* those which indicate their residence in seas, 
are in the limestone above them.f But as the CQal strata 
in our northern districts have been more fully examined or 
explored, the scientific naturalist is compelled to enlarge 
his ancient catalogue. Dicotyledonous plants have been 
recognised there, as we have already noticed.^ 

The most frequent species of vegetables in our coal mines 
is that which is not yet definitely classed, but for the pres- 
ent is called oalamitis. From their abundance, they are 
supposed to have formed the most prominent feature in the 
most andent flora of the world. ^ *' They appear to have 
been branching plants, with hollow stems, and a distinctly 
separated wood and bark, often many feet in length, and 
their whole substance so soft as to offer little or no resist- 
ance to pressure."!! From having wood and bark, they are 
now thought to be of the dicotyledonous description.ir The 
English mines furnish some curious roecimens of these 
relics of the vegetation of our earth m the days of its 
youth, about four thousand two hundred years ago.** 

* " We only find these terrestrial, or lacostree vegetables. No shell ; 
no fish oTan orifin purely marine is cited in the eoalor in the coal rocks 

firoperly so called.**— Alex. Brongniart, p. 380 ** Almost all 

&at«urali8t8 agree on this important point."— P. 9Sl. 

t ** The mafneaian limokoae which lies immediately ovw the coal is 
very poor i« fossil vegetables. Only 8 species have been described : all 
aici, or sea plants."-^. Rev. 1830, No. 103, p. 09 In his Tab- 
leau, No. 16, M. Al. Brongniart has given the list of these— 8 species of 

fVicoides ; and one xosterites.— P. 4S^ He sajrs that the organic 

remains in this lead us to infer that these rocks have been formed at the 
bottom of sea-water.— P. 3S2. 

1 See before. Note [$] p. 173, and the Note [|{], on *Jiis nage. 

^** Mors abundant stems of this occur in the beds of the carboniib- 
rotts formations of the north of England than any others."— Lindl. 
Foss. Flor. 40. 

!! Fbssil Flora, p. 50. " Some have supposed these fossils to have 
been analogous to reeds ; whence the name ealamites. Ad<^pbe Brong- 
niart endeavours to make out a close aflini^r to equisetum; but the 
Eresence of wood and bark is an objection to this. Nothing of this kind 
I known dther in recent equisetaee« or in any endogenous or monoco* 
tyledonotts plants."— 76. p. 53. 

IT This " is strictly characteristic of ext^nous or dicotyledonous 
plants. We riiould rather consider ealamites as the remains of soms 
dicotyledonous plants ; the aiBnity of which, if any exist, is still to bs 
traced."— L. 6c H. Fbss. Flora, p. 53. 

** See the ealamites nodosus in the 15th and 16th plates of No. t of tbs 
Fossil Flora, from the rooft of FsiUngcomery ^ sadths apsoiansaof ths 
10th, ftum ths eoal of Janow. 
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The lepidodendrons are the most abundant fossfls, 
** after the calamites, which are found in the coal forma- 
tions of t^e north of England, and are sometimes of a large 
size. Fragments of stems occur from 20 to 45 feet long. * 
Our scientific botanists have not yet ascertained to what 
present class of vegetables they have meet assimilation. 
Their stems were soA, for they have been found compressed 
into a thin plate ; they have a thin bark, and were of great 
length. They were neither trees of the pine class, nor low 
creeping piaats, thougb they had some qualities of each of 
these.^ 

Another plant, very similar to the last, has been neea 
in the Jarrow colliery, which has yet so much indica- 
tion of being of a different nature as to be called a lilo- 
dendron.t 

The fossil cones, called lepidostrobi, are so like the young 
shoots of the pinus genus, that they are considered to be 
reproductive bodies^-the organs of fructification of some 
tree or plant .4 

The sphenopfayllum erosum is a pretty figure. It is 
most analogous to ferns or conifers, among recent plants^ 
but more nearly related to the latter than the former. ii 

*Fo8sil Flora, p. 17. *' We have oureelres measured, in the shale fbrm- 
inf the roof of the Bensham coal aeam in Jarrow colliery, an indiridiial 
of thin class four feet and a half in bTeadtkV" lb. 

t *' U|>on the whole, we are led to uonclade that the lepfdodendraa 
genus was not exactly like either conifene or iyec^KHliaceaB ; hM that it 
occupied an intermediate station between those two orders, approaching 

more nearly to the Ntter than to the former.**— Fooail Flora, p. SI 

Plates 4. 7, 8, and 12 of this valuable work represent those figures of the 
lepidodendron, fVom the shale forming the roof of tiie low main coal 
seam in Felling colliery, near Newcastle-upon-Tyne.**— P. 15. 

I Fossil Flora, p. 23, plate 5, is a specimen, fVom the roof of the Bem- 
ham coal seam, of the uiodendron maeuM ; and plate 5 exhibits one of 
the uiodendron minus, from the 8outh Shields colliery in Durham.— > 
Brongniart calls it a '* lepidodendron omatisAimum.**— Pnidr. p. 85. 

$ They ** are much more common in company with ferns and cala. 
mites than with lepidodentra. Of four specimens, — in one, a single 
large cone lies among fragments of ferns ; in a second, five were with a 
few indistinct casts either of a calamites or the stalk of some large fern 
leaf ; in a third, there are 9 lepldoi^trob, with a morsel of soom cala- 
mites, and a fragment of the leaf of some neuropteris; while in the 
fourth, a single cone liesamong fragments of calamites, and various flmii 
•tem.s.**— Foss. Flor. p. 37. ■■ I'wo specimens tram Bensham coal 
seam are given in plates 10 ifnd 1 1. 

II Foss. Flora, 43. -Mr, J. Lindley and Mr. Button have, Ibr the !«•• 
sons ttaey addnoe, ** scarcely any doubt that it was one of Iheae : 



FROK THE CREATION TO THE DELUOE. 177 

There are several others, which have heen denominated 
astrophylUtes. One kind has some similarity to a cala- 
mite. Its stem was cylindrical, with intermedia about 
twice as broad as long, with verticillate leaves, and a bark 
of considerable thickness in proportion to the whole diame- 
ter.* The bechera grandis di£&rs from these by its tmnid 
joint and deeply but widely furrowed stem.t 

The fossil trees called pinites, of the conifers, or pine 
class, also occur. One of the most remarkable of these 
was found 72 feet in length, in a grindstone quarry near 
Newcastle.! Another, in Cragleith ^arry, was but half 
this length.^ In general, it is the impressions left by the 
perished vegetables on the mass that enveloped, which are 
oftener met with than the plants themselves.|| But all 
such organic remains are only occasional or partial speci- 
mens of the antediluvian vegetation. The great body of 
this exbts in the extended coal itself. In that it has been 
compresse'd, converted, and mineralized, tUl it has lost all 
traces of its primeval figure and substance, and has be- 

which, in the ancient world, represented the pine tribe of modem 

Floras."— A. p. 44 It is " very rare in the shale above the Bensham 

coal aeara."— P. 41 But beantiAiI specimens of it have been fbond 

elsewhere. It is figured in plate 13. 

* Fossil Fl. 45. " The only inference that can be safUy drawn seems 

to be, that the plant was not endogenous."— A. 40 This was astero- 

phyllites tuberculata, plate 14. The ast. srandis, in plates 18 and 19, 
I4>pears to have been a plant of conalderabTe size, with numerous ver- 
ticillate branches and v. subulate leaves arising from nodi, very remote 
from each other. It may be compared with calamites, from which it 
only differs in having its branches very imperfectly ftirrowed."— 76. p. 
55 . . .The 18th plate is " an ast. longifolia, differing specifically trom the 
first in the much greater length of its leaves."— 59. 

t See it in the 19th plate of the Fossil Flora. 

iAt Wideopen, neai; Gorforth. "Its bed is connidered one of the 
highest members of the coal formation. It lay nearly at right angles 
wirh the dip of the shale. The direction was nearly mHth-east and 
south-west. It t^iered gradually flrom the butom, which was four feet 
nine inches to the tip, which was eighteen inches in breadth. A thick- 
ness of thirty feet of solid stone had been worked away before it was 
discovered." Fossil Flora, p. 8, plate 1 , is a strikhig representation of a 
portion of it. 

$ See before. Note [$], p. 173. 

(i Thus, ** many impressions of calamites occur in the sandstone of 
the quarry."— Fossil Flora, p. 5 **In many of the sandstones, al- 
though the fossils are numerous, it is only the large and strongly- 
marked individuals which have left these forms impressed upon the 
rough-grained mechanical deposits of these rocks; whso their baik mr 
oatsr cotttiog is generally found convsited into a fins ooal."— A. p. 1ft. 
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come a wide-spread mass of carbonaceous and inflammable 
matter, long reserved, and now disclosed for human use 
and comfort** 

There is nothing in these primeval plants that discovers 
a system of yegeti3>le nature or structure in the least con- 
trary to our own. Some no longer exist ; but of many of 
these we now have species which are analogous to them.t 
The more we know of the less-frequented parts of our 
present globe, the more exact similarities we are finding to 
them.t The great and marking difference seems rather to 
be, the enormous si£e to which what are common plants 
with us the antediluvian ones appear to have reached. It 
is in their superior magnitude to ours that they present to 
us a state of botanical nature so far diflerent from them ; 
not in configuration, organization, or essential economy. 
Kindred likenesses, though not identity, are still the accom- 
panying features.^ 

Assuming, with tlie ablest geologists who have most com- 
bined botanical with mineralogical knowledge, that vegeta- 

* It is not improbable that the coal beds in every country represent to 
US where the chief localities and exuberance of the primeval vegetation 
were situate. Wherever they occur, there we may presume the ancient 
plants were profUsely abounding when the transforming catastrophe 
came npon them. A deluge offers natural causes to us for this destruc- 
tive but ultimately useAil change. The great torrents of mingled earth 
and water, which at that period must have been rolling around, as they 
paured.and settled on the primitive valleys and plains, would produce 
that pressure, nu>isture. exclusion of air, confined moderate warmth, 
and sandy superjncumbents, which appear to have been the producing 
causes, as they would now be, for converting plants and wood into 
coal. 

t <' In the middle of the forms which seem no longer to exist, we dis- 
cover in a great number of them similitudes to those which characterize 
our present races.** — M. de Serres, Geogn. Int. xiv. 

i " The number of species considered as lost is diminishing every 
day; while those of the fossil kind wbiQb.are analogous to our existing 
races are continually apgmeniing, in proportion as we better know the 
various productions .of distant countries, and even of our own region.'* 
—76. XV. 

^ " The species which we look upon as destroyed do not diflbr more 
fVom those we have and see, than those which live in New-Holland, 
from the natives of our old continent"— De Serres, ib. xv. 

The minute discriminations of Mr. J. Lindley and Mr. W. Hutton, in 
their Fossil Flora, do the highest credit to their scientific exactness and 
love of the precise truth minutely ascertained ; but they fblly show how 
much alike the things often are which they distinguish from each other*, 
so much alike, th^t the differences carefully marked by ihem did not 
oAen excite tlie uoiiqe of Adolpbe Brongniart and other able naturalists. 
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tion preceded all aniAial being,* just as Moses has stated^ 
we have also to observe, that if we judge of the primordial 
plants from some of the specimens in our downward el6a- 
vations, our first impression will be that they were of a gi« 
gantic character. These certainly display dimexfsions 
which far transcend ahy of the same species which are ndw 
upon our globd. Ferns as large as our tallest trees, and 
moss-like plants, equalling the size 6f the tiuiber of our 
forests,! dispose us to look upon the primeval world as ah 
anterior counterpart to that kingdom of Brobdignag, which 
Swift imagined as a satirical possibility. It is true that on 
our present earth we find the moderate herbaceous plants 
of our temperate climate to attain extraordinary magnitude 
in the torrid zone.t Ferns there become arborescent.^ 
Reeds rise in the hot regions of North America in vast 
masses. II Some weeds of the same parts are extravagantly 
high.5r Water-plants also attain there an unusual size ;** 

* In the opinion of M. Adolptae Brongniart and of his reviewer, ** The 
antiquity of the fbrmatione in which the veg:ecables of this, the first 
period, are found, prove, what we might admit A priori, that life began 
on the earth by the vegetable kingdom."— Ball. Univ. 1839, p. S. 

tM.de Serree, p. 13. 

t " The plants or the three fitmiliee of the ferns, the club-moss, and the 
bormtaile acquire always a size ao much the larger as the climate in 
which they grow is hotter. They are nowhere so hot as in the resiona 
which are both hot and wet, as those of equinoctial America and the 
isleit of the Asian archipelago."— Ad. Brong. Bull. Univ. 1839, p. 8. 
M. Serres, 13. 

$ Many of our voyagers and travellers have remarked this circum- 
stance in the Polynesian seas, ferns assuming the size and character 
of trees. 

II '* The cane-brake in a swamp filled with arundo gigantea. It grows 
on the lower counes of the Mississippi, ArkaiUMs, and Red River, AtMn 
flfleen to thirty feet in height, in equidistant joints perfectly straight, and 
almost a compact mass. The smallest sparrow would find it difDcnlt 
to fly among it : with its ten thousand stems rising almost contiguous 
to each other, and the impervious roof of verdure it forms at top, TrMs 
the aspect of being a solid layer of vegetation."-^Plini*s Geog. of West. 
Slates, vol. i. p. 80. Wilson also mentions morasses covered with reeds 
ten feet hiph. 

IT ** The weed stramonium is in a great part of the western country. 
On the richest bottoms it grows fifteen feet in height, and of a size and 
cotnpactness to turn away cattle."— N. Amer. Rev. No. G>2, p. 93. . . . . 
Wilson, in his Ornithology, describes the mosget on the leafless limbs of 
the cypresses as being firom two to ten feet long, and hanging down in 
such quantities that flfty men mixht conceal themselves in one ires. 

** " Among the following aqnatic plants, one (br magnifleeneo and 
beauty stands unrivalled, the nymphapa iiolumbo. We have seen tt of 
the greatest size and splendour on the lakes of the Arkansas. It rtses» 
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as thistles spread in similar largeness of proportion, and 
clover likewise, over the pampas near La Plata.* Mari- 
golds and chamomile are not in less ratio of dimensions in 
the north of Africa.! Weeds are also still ^gantic in ther 
Asiatic 8ea84 But it is stated by men of science, that the 
primeval plants far exceeded these large dimensions ;^ that 
ferns of the ancient world were dQoble the size of our tor- 
rid ones ;|| and that its horsetails and club-moss were still 
more gigantically aggrandized.^ It also appears that ib» 
same kind of vegetables are now more numerous in the 
islands of the torrid zone than on the continent; and 
among these the ferns, and their kindred fionilies, pecct* 
Marly preponderate.** From these circumstances it is in- 
ferred, that the antediluvian vegetation grew in a climate 
more hot and moist than that of the equinoctial regions and 

from a root like a esbbafe-iCninm in the water, flnom three to ten fter^ 
The largest leaves are of the size of a parasol.*'— Flint, i. p. 89. 

* Mr. Head, in hia joomey throngh the pampas, mentiona plaim of 
thiatlea ten feet high. Mr. Beaomont, in hia Travels in Buenos AyrtBf 
apeaka also of *' foreata of tkisOes, like underwood, used for ftael. We 
find clever growing ao high, that men and cattle, paaalng through, eannoi 
BOA fi&cti otnfir '^'^^P 10 

t Captain Beechey aays of the ruins of the aneient PlOlonieta, ** The 
greater part of the town waa thickly overgrown with wild marigoMe 
and chamomile to the height of four (Nt five foet'*— Trav. in N. AfHca. 

t " The flicua pyriferua of Linoens ia, after the calamua mdentimu, 
the longest of vegetables. It reaches a heieht of 900 ftet. The flvcvs 
bnccindalis at the Cape ia not so long, but floating on the water, tl he> 
cornea the abode of aquatic birds."— Bull. Univ. 1830, p. 437.. ..Dr. M&T' 
tens describes many gigantic l\ici which be aaw. In the eavirtms of 
inalak, the leaves of the Ulcus esculentus often attain the rixe of t&osa 
of a banana. The aea had brought into Valparaiso Bay many gigaatic 
fhci, which the poor used for food. The fhcua clathroa covered iha saa 
near Unalasca.— Bull. Univ. 1830, p. 256. 

$ " They preaent a development, a largeness^ and a force of veielafioii 
auperior even to what the tame /amiliee aoqulre in oar eqaalortsl 
regions."— Ad. Brongn. tft. 

Tl M. Ad. Brongniart*8 atatement ia, that "The arborescent tens, 
though analogoua in some respects to thoae which now grow only ia fbo 
torrid zone, liae to a height double to that which the talleat attate then. 
They are forty and fifty feet high ; while ours never exeeed twenty or 
twenty-flve ftet at the utmost, and the largeat ntunberonly rise to dclif 
or ten ."—i*. 7. ^^ 

IT " The lycopodes (club-moaa) and equisetac^es (horsetaila) are now 
only herbaceous planta, or at most like shrubs but a fow feet high ; bet 
among the planta of the coal formation, the horaetaila of the calamlta 
genus are flrom ten to fifteen feet or more ; and the elub-rooases, which 
form the genus lepidodendron, are aixty or aevaaty Aac in height.''— Iftt. 7. 

** Ad. Brongn. p. R. 
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of Polynesia ;* and rather in scattered islands in the mid« 
die of a spacious ocean, than on a large continent.! The 
tendency of the latter idea would be to induce us to think 
that the antediluvian world partook very much of this insu- 
lar character, t 

There is much probability in these h3rpothetical deduc- 
tions ; but we can as yet only receive them as ingenious 
inferences from the facts of our present knowledge, rather 
comparative than direct. Further observations will either 
confirm or invalidate them. For these let us wait, without 
confounding conjecture with certainty. In the mean time 
we may remark, that the causes from which the unusual 
enlargement of plants arise are not yet sufficiently under- 
stood. Many now become greatly aggrandized even in the 
temperate zones. ^ 

But there seems to be no reason for declining to adopt 
the supposition already mentioned, that the coal formation 
contains the destroyed masses of the earliest vegetation, in 

* Ad. Brongn. p. 8. 

t " If soattoned Isles existed in the middle oTa vast ocean, without any 
large continent, their flora woald have the character of the flora of this 
•rat period of vegetation, as to the numerical relation of the plants to 
each other.**— Ad. Brongn. p. 8. 

t ** Thette rwo considerations, of the nnmerical relation and size, com- 
pared with wliat ia now seen on the earth, induce us to think that at the 
enal fdrination, 

" I. The uncovered surfhce of the earth formed only isles or archi- 
pelagoes in the middle of a vast sea without large continents. 

" 3. That the temperature of these isles was much higher than that 
of any part of the present earth : 

" And as the fossil vegetation of the flrst period presents everywhere 
nearly the same characters, we would infer that this higher temperature 
was more untfbrmly spread over all the surface of the globe."— /fr. p. 9. 

But when this idea is pressed to repreemt the ocean as " an immense 
sea of hot water,** our cautious reason cannot but pause, and decline ta 
sanction a notioa which has the aspect of much extravagance. 

^ Thus, as Mr. 6. Bamett mentioned, '* meadow clover though hut 
twe^re inches in its ordinary height, sometimes reaches to (bur fiMt. Tin 
poa trivialis has been found ten feet long; and hone-chestnut leaves 
twenty-two inches across. The florin grass, on barren soils and ths 
seashore, seldonv exceeds four inches in height; but Dr. Maton collected 

e|)erimen8 aevnn foet lonjr at Orcheston In a fertile soil it will pro* 

duce 18,000 Ibe. weight of hay per acre.**— Quart. Jo. 8c. No. 10, p. 3A1. 
— So Dr. Hooker remarks of our present willows and osiers. The 
lar<;er kimto, which are, ton, oTthe mom rapid growth, yield timber, and 
exceed 60 feet in heigbt ; while the least of them, which grows at ths 
summit of our Highland mountains, can scarcely be said to me above ths 
surAics of the soil in whk'h it vegetates.**— Hooker's Biit. Flora, p. 419. 

Q 
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the places where it occurs ; since De Luc's idea, that colk! 
is but the mineralized peat of the primeval world, is 
admitted or adopted by the most intelligent geologists.* 
The present formation of turf corroborates this theory.! 

On the rocks whose masses destroyed the iirst plants, 
and remained upon them, the next vegetation would of 
course appear. This seems to have been marine plants ; 
which imply that the waters of the sea were then inundat- 
ing the land. The beds containing this are the magnesian 
limestone and the new red sandstone.! 

As later rocks, in that period of convulsion and agitation, 
formed on the preceding masses, another vegetation ap- 
pears. In these newer strata, from the lias to the chalk, 
remains of plants of a somewhat different kind from the 
primeval are found. Some of these plants have been 
thought to possess more complicated organization than the 
former, and to be more similar to those which now arise 
from the ground.^ The larger dimensions disappear, and 
the lycadeiB and conifersB occur; both of the gymno- 
sperms ixiheJA Though distinc^plants from the prior ones, 



* M. Ad. Brongtiiart thitiks the coal depAts to be vast turf or pett 
bog9, very different (yoni onr present ones, fVoni the nature of their 
vegetables, and the climate Under which they were formed, but com- 
posed, like them, of the detritus of vegeubles, which had frown on this 
lower and more humid ttoil. ** The beds of the ancient toUrbieres have 
been buried by a depositeof beds of sandstone or clay. These turf-beds 
must have been reproduced in several successions, to have formed so 
many heda of coal a.s compose one and the same coal fbrmation. They 
have been completely covered ; and the vegetation fhnom which they 
originated has been destroyed by some great catastrophe, eontempom- 
neous with the ejection of the porphyries, which, in many places, cover 
the coal formations." Ferussab, Bull. Univ 1839, p. 10 

t M. Dau, in his Essay oh the Turf in Germany, concludes, that fbr 
the turf to form, there must be these three circumstances:—!. l*be' 
vegetable fibres should be under water, or constantly moistened at tlw 
surface. 3. Tlie air should be excluded. 3. The temperature shouldbe 
in general low ; the mean under 16" Jleanmur. — Bull. Univ. 1830, p.90K 

I Al. Brongn. Struct. 249-352. 

^ Bull. Univ. p. 3 10. *' Alex. Brongniart ennmerates the plants of the 
lias and keuper rocks as equisetum, glossopteris, peco|)teris, cloihopteris, 
tiemopteris, marantoidea, lyco|)odites, culmites, mantalia, and 
kinds of cycad^ea.** — Struct, p. 430. 

II Lindsey, Nat. Syst. 245. .. Dr. Sprengei thinks that the 
fbrni the passage from the palms to the ferns. He remarks, thiU in lbs 
fossils of the red sandstone and the iwrphyry the ferns predominais 
over the monocotyleions, but that the contrary prevails in the 
cent furmations.— Boll. Univ. 1830, p. 455 
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tbey greatly resemUe them,^ and indieate a lower tempera- 
ture, and tbat the sea was no longer invading*the land.f 
There are fewer of the ferns, horsetails, and club-moss 
tribes ; and as the new beds and rocks occur, even the 
monocotyledons lessen, and the superior classes of vegeta- 
tion appear.t The distinction has been made, that in the 
older beds of the gres bigarr^ there are no cicadas ; and 
that these are seen for the first time in the secondary rocks 
which lie above the calcaire conchylion, or muschelkalk.^ 
They continue to appear, with various modifications, up to 
the jchalk formations ;il but the dicotyledons were very rare. 
Yet upon these statements, it will behoove us to recollect 
that our coal formatiojgis show that it is erroneous to suppose, 
(hat no plants of the more complicated organization were 
jaiQonff the vegetation that was overwhelmed. We must 
not mistake rarity or absence for non-existence. 

The last period and kind of vegetation which the buried 
rei^aips disclose, and the most like our own, is comprised 
in the whole series of the tertiary formations ; tho^e which 
have been deposited after the chalk was formed, and which 

***8o freat is the resembtanee between Jycopodiiiina and cenaJiQ 
conifers, that I know of no externa} cl^aracler, except aize, by whicli they 
ean be distingnmhed.*'— Liiid. ib 945. The cycade f have great proximity 
(o the ferns. The conifera; are the fir tribe. — lb. 34tf, 917. 

f This indicates a greater extent of earth out of the ocean; a tern- 
perat-ure less elevated ; and genera of vegetables, which approach those 
that are now prevailing, and especially such aa grow in the equatorial 
regions.**~Ad Brongn. p. 10. 

I M. de Serres thus state.*) the difference : " The second period of v*- 

Setation comprises our upiter secondary formations, of which the chalk 
I part, and stili has a great many of the vascular crypto^ames. At first 
they are about equal to the plianerogames jiymnonpenn;t>, which the 
oontferoi and monocotyledons represent, in the mont uucient of these 
rocks, aa the gres bigarr^s; hut they gradually lessen, and the oibers ia- 
crease, especially the eycauddes. It is in the beds above the miischel^ 
kalk that this vegetable becomes most sensible. The essentisi diffbc- 
ence between this vegetation and the former is, that the vascular cry|>> 
tof^nmes diminish more and more as the beds they are buried in are Ihr- 
ther firom the lower secondary formations, and because these plants did 
Dot acquire such a large development as in the period when they alone 
(brined ibe chief part of the vegPtation.'*~6eognosie. p. 23, 24. 

$ M. Serres, p. 25. . . M. Adolphe Brongniart, firom this distinction, 
made two periods of vegetation— his second one, without the cycad^es: 
bis third, with them. . . . M. de i^rres thinks these ought to be compriaed 
in one era, and therefore includes both in his se<MNid of tbi/s three periip^fl 
within Which he oooAnes the fossil piaots.^^;i 
^«erres,p.S^ 
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remains have been explored, whieh are chiefly the European 
regions, is represented to have been chronologically pro- 
gressiye. ** At first limited to two principsd classes, it after- 
Mrard presents three ; and, later, five.*' The first plants 
are the most simple ; the subsequent ones display a more 
.complicated structure.* But it is now cert'aia, from the 
latest discoveries of English mineralogist*, that what are 
thus called subsequent weie in contemporary existence 
vith the simpler. 

Vegetables with woody fibres in the centre of their 
truokB have been found in the new red sandstone that ties 
up<¥i the coal sandstone in the Cold-stream rocks, near 
the Tweed, in Berwickshire. They appear to be dicotyIe» 
dons.t This fact proves, in addition to those noticed in 
the preceding part of this Letter, ths^ although this class of 
vegetables are not in every coal district, yet that, at the era 
of their iormation, such plants were existing on the earth, 
and are actually visible in several rocks, and therefore that 
they were not the creation of a subsequent age ; for if one 
be found to exist, it overthrows the assumption of a laterna- 
tivity. This fact destroys the theory that simple plants first 
appear and live for ages, and that then less simple ones arise 
from them, and that in future centuries the more perfect 
come into being. There U no science in a theory of this 
sort, because nothing is more certain in nature than that 
every plant is ihe product of a specific organization, and 
only of that, and never changes into any other. A rose 
may be improved from the simple corolla of the wild brier 
to the rich and numerous one of the cultivated rose. This 
is but like a cradle xshild nourished into the vigorous man* 

* M. Serres, p. 29. 

t Mr. Witham ha^describtd these roeks and plants in the Annals of 
Philo««ophy, Jply 189Q, f^om the cut at Lennel Braes: "All the plants 
are in a very irregular position. By dividing the trunks of some on a 
peculiar plan, he baa discovered their genera. They cannot be vascular 
cryptogames, because they contain ligneous fibres in the middle of the 
trunks. They are not monocotyledons, because the woody parts are not 
composed of bundles disseminatVj in the parenchymatous texture, vvhich 
does not prevail in them. They have a medullary structure— radiated, 
and appear to be dicotyledons. These trunks are bent and flattened 
They bave rptted, and their decomposed parts have been replaced. The 
hi<rh8»r part of the trunk was fbur Teet round, and the lower six. M. 
Ad. Bron<:iii9rt therefore errf>d in sayins that only vascular cryptoganies 
occur in the coal fermaUoaa.*— Bull. Univ. Ang. 1890, p. 306. 

Q3 ' 
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But no rose can by any art, or ever has been by any natural 
effort, transformed into a carnation ; neither has a crypto- 
game ever enlarged into a monocotyledon, nor that into a 
dicotyledon ; or, in other words, no moss has become a field 
of wheat ; nor has com ever changed itself into a forest of 
elm and oak. The hypothesis, therefore, of nature progress- 
ing ffmdually firom the simple to the com{dicated, has no 
foundation in any visible feet. No liehen has ever changed 
into a moss, or a moss into a fern, or a fern into com, or 
com into a forest tree. Each plant only reproduces its own 
species, and never any other. Nor can it be more difficult 
to Omnipotence to produce a fern than a lichen, or a pine 
than a moss. Whenever it operates by progression, it does 
not use this process because it could not act instantane* 
ously ; but because the gradation is a fitter means for its 
great purposes than immediate completion. But though 
vegetable dissemination is a progressive event, its succes- 
sions are very rapid : instead of ages being required to re- 
volve before the larger productions arise, a single one 
would suffice to clothe the most barren coral or ejetAed lava 
with no small proportion of a vigorous and varied vegetation. 
All the -errinff theories that have been unsuccessfully 
started to which we have alluded are, too often, the vain 
attempts to account for the formation of all things without 
a Creator. Such efforts must always fail ; as no causation 
but his own .will ever be found sufficient for the effects that 
are around us, in the calm judgment <^ the truly philoso- 
phizing inquirer. 

If therefore it had been trae, that nothing bat ferns and 
mosses were in being where the coal masses were foimed 
from them, this fact would only show that other vegetation 
had not at that time become disseminated into those parts. 
It does not prove that other plants had not then been 
created, nor that they were not at that time elsewhere 
existing. The correct conclusion from such a fiict would 
only have been, that the seeds of other plants had not 
before that time reached these places ; for, the kurgest por- 
tion of the surface of the earth has not the coal formations. 
'* The coalseries is situated between the older and the newer 
red sandstones.*** ** The British Islands possess one of 

* Dr. MaccuUoeh'a G«oL vol. U. pi SOI. 
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tke most extenfiive deposites of coal jet discovered.*'* But 
tkottgh it exists more largely than is known, yet it has not 
been hitherto found very extensively in Europe. So many 
districts and countries are without it, that we are not 
entitled even to infer that what occurs in coal-mines is 
sufficient to indicate that no other vegetation was then in 
the rest of the world than what appears in them. The 
true reasoning would stand thus, if only cryplogamias had 
been traced in them ; but the discovery that some of the 
most perfect plants have been also found in or near them 
compels us in sound reasoning to conclude, that the per- 
fect plants were then created, and were then existing on 
earth, as well as what are deemed the simpler And less 
complicated. Thus the hypothesis of a gradual formation 
from age to age, of the higher and .of the lower, is untena- 
ble and unscientific. 

These reflections lead us to i^hat seems to be the true 
philosophy on the subject, which will always be the com- 
panion and the representative of the actual reality. The 
ori^al creation of all the classes of plants at the period of 
their first formation would be in those places where they 
were first meant to appear and to vegetate. From these 
regions they would be gradually disseminated to all the 
other parts, at successive periods, according as the moving 
agencies of nature should disperse them around. 

In this view, it is exactly congruous with the laws of 
botanical nature, that the cryptogamic tribes should first 
appear in those soils which had none before, because the 
seeds of these are the lightest ; float easiest on the air ; are 
the most numerous ; and can be transported by the winds 
and air to the farthest distances. Here, generally, thej 
are wafted invisibly in the air, and always settle from it or 
whatever is damp, to beein iheir vegetation, because th 
moisture peculiarly suits their germination. We daily see 
from the little moss and mould and lichens which arise on 
our books and in our closets, and on all damp stones, walks, 
and places, that the number of the seeds produced by the 
cryptogamic kind exceed all that we should suppose before 
the fact had been ascertained.t 

* Dr. Maeciilloch*8 Geol. voL ii. p. 906. 
' t The Aingi tribe give us a curious instance of the immense multlpli- 
dty of their seminal prodactioDS. Fries says of their q^orules or seMS| 
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There seems to be much force in the reasoning, and modi 
probability in the conclusion, that the first state of our habi- 
table lands was that of small islands amid a mass of sur- 
roundingseas. This is not inconsistent with the Mosaic ae* 
count. That records the order for the waters to congregate 
into one place, and for diy land to appear ; but does not geo- 
graphically describe or delineate the one or the other. 
Vesetntion was immediately afterward ordered to arise. 
In the recession of the waters, it is very likely that the higher 
grounds — the mountain regions ceitainly — would at first 
be like islands ; so many summits emerging into dry land 
as the waters sank or rolled off. On such Islands as were 
first uncovered, the general vegetation would appear ; and 
from these would disseminate to others, as they became 
freed from their aqueous incumbent. On these later dry 
lands the floating seeds would settle as they were wafted 
towards them c and the vegetation, which now is seen to 
arise first on new-formed islands is precisely of that char- 
acter, which the coal masses show to have first been dif- 
fused in their localities in the primordial times.* The 
ancient vegetation of this sort having been so abundant, 
the deduction seems reasonable that the soil and climate 
where it grew were hot and moist, and therefore insular ( 
because it is in islands of the torrid zone that the same 
kinds of plants are most predominating in our present 
days ; and no general continent would have had so moist 
aji atmosphere as these exuberant ferns and mosses re* 

*' Their sjioniles are so infinite, that in a nngte Individoal of reficalaria 
maxiiria I have counted ahove 10,000,000 ; they are so Rubtile, that they 
are scarcely visible to the iiHked eye, and often reaemble thin smolie; sq 
light, raised perhaps by evaporation into the atnfiQsphere ; and dixperse^ 
in so many ways by the attraction or the sun, by insects, wind, elssticity, 
and adhe^iinn, thst it is difficult to conceive a place firom which they can 
be excluded."— Linds. Nat. Syst. 335. 

* So D'Urf il)e ffi*ij\^, and has noticed. " Pulvemlent lichens ar« the 
flr.M plants th^t clothe thie bare roclts of newly-formed islands in the 
midst or the ocean ; foliaceous lichens follow these, and then mosses and 
htpafresB."— Ann. Science, .vol. wi. p. 54. 

" Mosses are found in 9II pafts of the world where the atmosphere is 
humid. They are among the first vegetables that clothe the soil witb 
venlure in newly-formed countries. The first green crust upon the cin- 
ders of As- ension was minute mosses. They f «nn more than a quarter 
of ihe whole tlora of Melville Island; and the black and lifeless soil of 
Nnw-Shetland is covered with specks of mosses siniggUpffor existenoe.* 
— JLindsey, Nat. Syst. 3a4,;33. 



FROM THE CREATION TO THE DELUGE. 189 

quire for bwA multiplicity and magnitude.* Yet we can- 
not implicitly admit that the numerical predominance merely 
of these cryptogramias implies a hotter climate, for they 
really increase m their proportion now as they approach 
our North PoIe.t It is their size, rather than their pres- 
ence, which leads to the deduction as to the temperature. 
Unusual magnitude indicates unusual V^armth and moisture 
in the northern climates. In Scotland a ^gantic sedge 
has occurred ;t and near Leeds, in Yorkshire, a reed of 
enormous size.^ Such things seem to have required a 
higher temperature than those countries now enjoy. Yet 
in stating these instances, it is desirable to recollect thait 
all sudi gigmtic remains are not to be deemed the univer- 
sal character of the primeval vegetation. The whole of it 
was not of such mighty dimensions. Plants of this mag- 
nitude certainly existed in it ; but other calamites have 
been also fauna of a much less size.ll It is probable that 
a, considerable portion of the antediluvian flora resembled 

* Thus, in the TRoncxL islands, althoagta the ferns and fbrn-Uke 
plants have now sunk down to a proportion only of the whole that are 
there, yet they bear a larger ratio in such places than elsewhere. lu 
Jamaica, they are l-9th of the phaenogamous plants. In New-Guinea, 
t8 to 12S. In New-Ireland, 13 to 60. In the Sandwich Islands, 40 te 
160. But upon the continents their proportion has greatly lessened. 
Thus, ** In equinoctial America, Humboldt does not estimate them as 
more than l-36th. In New-Holland, Mr. Brown finds them l-37ili. 
They decrease in proportion towards either pole : so that in France they 
are only l-63d; in Portugal, M16th : in the Greek Archipelago, l-227th ; 
and in Bgypt, l-QTlst."— Lmdsey*s Nat. Syst. 314. 

t " Northward, their proportion again augments ; so that they form 
l-3l8t of the phen<Mamous vegetation of Scotland : l-35th in Sweden ; 
l-18th in Iceland; f-lOth in Greenland; and l-7th at North Cape.**— 
D'UnrUle, Ann. 6fim. Nat. 6, 51. Lbidsey, p. 314. 

X Mr. Ramsay collected tne larger part of eyperacea, or gigantic 
monocotyledon, nom the coals and stone of Craighill near Sdinburgh.— 
New. Ed. Phil. Jour. 1830, p. 194. 

^ " A line specimen of calamites, aplant resembling our reed, but of 
gigantic size, was found at GUiarry ETill a fow days ago : it is at least 

ifeurteen inches in diameter."— Leeds Intell. Aug. 1829 "Gigantic 

reeds, resembling arundo donax, are found in the sea clifts opposite High 

Whitby."— Dr. uire's Geology, p. 201 Among the fossil remains of 

Tilgate forest rocks Mr. Mantell found large trunks like palms, arbo- 
rescent ferns, and gigantic reeds of tropical elimates.— BakeweU*8 
Geology, p. 281. 

II To the account of the Leeds fossil It was Justiy added, *' This spe- 
cies is of common occurrence in our coal fields, to which the rocks of 
this neighbourhood exclusively belong, but is seldom found of so large |i 
size, b is deposited in the museum of our PhUossphical Society.". 
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our own in its general appearance and dimensions, althougb 
^Ih these extnoidinary exceptions. It is now believed 
that the interesting arborizations which are admired in 
Affates and chalcedonies often come from fossil conferva,* 
If so, the ancient confervas were not larger than those of 
4Mir ordinary ponds, for their siliceous imprisoned ones 
have not greater diaaensions. 

Among mapy good treatises on the coal formations, the 
third book of the " Outlines of the Geology of England 
and Wales,*! p. 233-470, chiefly by the Rev, W. D. Cony- 
beaie, conUins a very succinct and satisfactory statement 
of the principal facts concerning them, with that candid 
and intelligent reasoning upon them which distinguishes 
his work and his geological mind. If all our essays on 
geology had been written with the same temper, know- 
&dge, precision, and logical tact, the science would have 
been kept free from many of the errors and prepossessions 
which nave contributed to perplex and darken it. His 
summary of the organic remains in the coal-fields, p. 333- 
344, is followed by his observations on the theoretical de- 
ductions as to their origin, p. 345-349. He is disposed to 
think that the coal vegetables were accumulated m friths 
and estuaries ; and buried there with the alluvial detritus 
that was swept away with them.f 

* Daubenton, In 1782, flrst called the pqblic atfeption to this Act. 
Dr. M^iccqlloch adopted his opinion, as to their coniaiping the trup 

remains of vei^etables M. Blamenhach, vlio at first opposed it, a^ 

last recognised the fructification of a plant approaching the sparganum 
ereciuin in an agate of Japan. • ■ - Ad. Brongniart hesitated, because they 
were not perfect ; but M. Raspail has confirmed the theory. By ex{)eri- 
ment on sotne existing conferva, he obtaiiied figures like those in agates, 
which by copnpression anastaninsed into arborisations — Dr. Jaeger 
affirms that in the Stuttgard museum thereare three pieces ofagate with 
the remains of vegetation Mr. Jameson has mentioned that chalce- 
donies are still forming in Iceland, which agglutinate naturally con- 
fervas and mosses.— Aunal. des Scien. Feb. 1830. B.ull. Univ. June, 
1830, p. 450. 

t The same gentleman's sketch of the progress of the science, (Introd. 
zxxviii-lvi.) is a pleasing exhibition of the labours and talents of several 
Englitjih geoloifers. The quotation from Professor Buckland^s inaugural 
lecture ably states the services whioh geology, rightly studied, concurs, 
with other branches of natural hiMiory, to render to the aoblest of oar 
Ipteilectual inquiries, natural theolo^ 
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Letter viii. 

1%$ Creation o/the t^h and Whale9--T7ie General Principles qfthetr 
formation and peculiar Nature. 

In tfaei vegretable> kingdom we have surveyed otie grand 
division and display of organized matter, and of that living 
principle which is everywhere connected with organiza- 
tion. These two great peculiarities of nature are never 
separated. There is no organization without the principle 
of life. There is no life on our earth without a material 
organization within which it resides. 

From the creations which we have described, the Deity 
proceeded to the formation of a very different description 
of maiteriid organization, and with a living principle of 
qualities mUcifa superior to any which appear in plants. 
This other grand division of life and organization is that 
which constitutes the animal kingdom. If we consider the 
mediums in which they reside, we should distinguish this 
order of beings into three general classes, — the animals of 
the watefs, those of the air, and those which inhabit more 
immediately the land. But their respective forms and 
habits lead us to minuter divisions than these. Besides 
the fish, birds, and quadrupeds, we also find insects fre- 
quenting the air, and reptiles and worms the earth ; and 
others, the amphibious class, which are alternately both on 
land and in water. LinniSus made an artificial classifica- 
tion, which has since been considerably altered by others. 
The crustaceous animals have been separated ^om his 
insects ; and the testaceous ones from his worms. The 
molluscee and infusoria have also received a more distinct 
consideration, and a different arrangement. AH these form 
together another vast and multifarious evolution and por- 
traiture of the Divine Mind, to the contemplation of its in- 
telligent creatures. But although very diversified in exter- 
nal figures, and in their habits, yet they are all linked 
together by very close analogies of system, qualities, fac- 
ulties, and living principle. They all display relations tQ 
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eh oUmv and otf^KoieBl and iiutmctive affinities and gimi- 
lariiiMi which entitle them to be conndered as one grand 
kingd o m of cnganised lifi»y originating from the same De- 
signer and Creator ; associated in many points witii his 
TcgetaUe OTstem of it, thoa^ clearly separated by their 
Mntient and other snpeiiorities. Thus Ae living organi- 
lations of earthly nature are in two distinct compartments. 
"One of these, (Jw botanica!, has been considered in some 
detail, becaoae it represents to us the principle of life in 
the lowest degree or&eoltieB and force, without apparent 
sense or thought, and acting on principles and to effects 
▼ay dissimilar in manr essential points to those of the ani- 
mated races, amid all its analogies with them in others. 
But *TOm«l« are more immediately linked together in all 
their fiinctions and properties. Of these the aquatic 
tribes are the most peculiar, least known, and most fully 
separated firom the rest ; and will therefore be considered 
in these Letters rather more at large than the other orders 
of the animal kingdom. But of each of these we will en- 
deavour to select such facts as will indicate the Divine system 
and object in their production, and as will contribute per- 
haps to throw some light on the nature and distinctions of 
that living principle, which has been appointed to accom* 
pimy both the kingdoms of organic being.* 

The new system of creation which is exemplified in the 
animal world was begun on the fifth day, in the production 
of the fishes and the birds. The order for their appear* 
aace is thus expressed : 

And Elohim said, ** Let tbe waters bring finth oftim- 
iantly the moving creature that hath life, and r<n)vl (kat may 
fly above the earth in tbe open firmament of heaven.'* t 

Thus the two earliest classes of animated beings were 
those that were to inhabit the two fluid mediums on our 
globe, — the water and the air ; both compounded substances 
— specific compositions of oxygen, with different additions. 

* ** Animals enjoy sensation by means of a living organization, ani- 
mated by a medullary substance ; perception by nerves ; and motion by 
the exeition of the will. They have members for the different purposes 
of life, organs for their different senses, and fecolties or powers for the 
application of their different perceptions. They all originate flrom an 
•gg.**—- Tart. Linnaeus, vol. i. p. 4 

T Gsa. ch. i. ver. 20. 
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Water is the combination of oxygen with hydrogen : the 
atmosphere is its union with azote. But neither of these 
result from a promiscuous mixture of their component 
parts. One definite proportion of oxygen with one fixed 
portion of hydrogen will alone produce water.* Another 
proportion of oxygen with a determined quantity of azote, 
is requisite for the formation of the air which we and all 
earthly animals respire.t Any other proportions of either 
will make very different substances. The two elements 
are therefore as chosen, appointed, and specific things as 
the creatures are that inhabit them ; and these creatures 
have been deliberately formed with exact adaptitude to the 
properties of the several mediums they were to live in. 
Nothing can more strongly indicate a reasoned creation .t 
Fishes, like vegetables, are in several natural tribes, 
very distinguishable from each other, although all residing 
in the watery element : but this element, so uniform in its 
general qualities, has yet several peculiar divisions ; as in 
rivers, lakes, marshes, and seas. Its greatest distinction is 
that of salt water in its oceanic dimisions, and of fresh 
water in its terrestrial distributions ; and some of the fish 
are appropriated to each of these. It is however a prevail- 

* Dr. Thompson considers water to be a compound of one atom oxy- 
gen, and one atmn hydrogen (Inorg. Ctaym. vol. i. p. 11, 58) ; or one 
volume ofoxygen to two volumes orhydrogen: or if estimated by weight, 
eight or oxygen to one of hydrogen. — lb. 99. The weight of a cubic 
inch of water is 252 grains, at the temperature of GO.— lb. 103. ' 

t The same intelligent chymist exhibits air as containing one-fil\h of 
oxygen, and fbur-fiflhs of azotic gas, or nitrogen. " The mean of ten 
experiments, in which I removed the oxygen fVom common air by means 
of phosphorus, gave me a mixture of oxygen 20, azotic gas 80=100. 
ThM result was eonflrmed by decomposing common air by means of 
hydrogen gas.**— Thomp. Inorg. Chym. p. 57. Ed. 1831. 

t Every thing, even in the mineral world, appears to be a specific and 
determinate creation. " The opinion at present entertained by chymists 
in general is, that simple substances are aggregates of very minute par- 
tides, incapable of fVirther diminution, and therefore called atoms.". .. . 
"They always combine with each other in definite proportions.".... 
" Matter is not infinitely divisible. Its ultimate particles consist of atoms 
incapable of any Airther division or diminution." — *^ Notwithstanding 
their extreme minuteness, each of them has a specific weight." — Thomp. 
la. Ch. 3-^. His observations show that every substance is a definite 
composition of a fixed proportion of its constituent particles. For each 
substance to be, this proportion must not alter, as any other noakes a 
diff*erent thing. The permanent continuance of each is therefbre a last- 
ing evidence of their intended, chosen, and app(^te4 and sps^fia 
creation. 

R 
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B; tba liinnstEn system, aa revised bj Qmelin, the wbola 
Rnh world has been arranged into sii principal orders, sub- 
divided into aeveral Iribea-t Four of theee are marked by 
the iKMJtion of llieii ventral fini, and two by their gills.} 
Tbiaia anarliBcialclassification, but it i» aconvmient one, 
and sufficiently answers its author's great end, of estab- 
lishing a precise and applicable nomenclature, that could 
he generally adoptn], and eaaily referred and added (o.f 
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But besides all the tribes which Linnieus places under 
his order of fish, the inhabitants of the waters include also 
the crustaceous and testaceous genera, and the moUusca; 
as also the seal and morse tribes, and that of the whales, 
or cetaceous fishes. The latter are specifically mentioned 
by Moses, in addition to his general notice of all that move 
in the waters : 

" And Elohim created great whales, and eyery living 
creature that moveth, which the waters brought forth 
abundantly, after their kind : and.EIohim saw that it was 
good."* 

The whales, or cetaceous fishes, are so distinguished in 
nature firom the rest, by their analogies to land animals ; 
by suckling their youn^ at the breast ; by having warm red 
blood ; and by a heart with two auricles and two ventricles, to 
propel this essential fluid, and by other peculiar properties ; 
that LinnsBUs has separated from his fish tribes, and classed 
them among his mammalia order, with quadrupeds, simia, 
and lnan.t It was therefore correct in Moses to give them 
a distinct specification. 

Water dmers firom air in being 810 times heavier.^ Bat 
sea-water, containing in it a solution of chloride of sodium, 
has still greater gravity.^ Fish have therefore, in all their 
motions, to force themselves through an element that is 
nearly 900 times heavier, and, as suc£ more resisting and ze- 

* Gen. ch. 1. yer. 21. 

tThey have two teats; are gravid nine or ten months; bring fhrth 
asualiy one, rarely two young. They have apiracles on the forepart 
of the acull and pectoral fins, but no ventral or anal ones. The nostrils 
are flexuoua, and on the forepart of the head.— Linn. Syat. 1. p. 127. .. . 
The balaena, or common whale, suckles its young, and takes care of 
them with great affection. The ejres are a little larger than those of an 
OK. It has ears. Though so laige, it is very shy and timid. The 
tongue of one kind resembles that of an ox in fifore. — Kerr^s Linncus, p. 
357, 358. .. .They breathe the air by re^I lungs. They have moveable eye- 
lids and true bones, and can utter loud sounds, which no othmr fish 
can do. 

t " At the temperature of 60°, and when the barometer stands at 
thirty inches, water is 810.734 times heavier than air.'*— Thomp. Inorf, 
Ch. i. p. 103. 

^ This salt is " usually called common, or sea, or rock salt, and by the 
French chymists, muriate of soda. Vast bads of it exist in the new red 
sandstone formation : and aea-waier eontains about 8-5th per cent, ofi^ 
ftom which it is easily procond by evapontiaf tlutt Uquli.**— Thomp, 
i». vol. IL 811. 
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ba adduced than the adapted formation of evecy fleh's body 
to the gravity of its watery abode. If alt fishes had been 
■f one weight, one eBbtt of thought and contriTsnce would 
hare been sofficient to have enabled all to swim ; but erery 
■rpwies of liih — almost every individual of each speciee — 
dmers in ita weight and riie from each other ; all, from the 
bttle tittlebat of our schoolboy walk and play-day, to the 
tnighty and Buper-elephantic whale.4 A minute calcula- 
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that space of water which its bulk would occupy.* Unless 
this space and bulk were in every instance precisely adapted 
to each other, not one fish would swim. Yet all but the 
flat fish are ever floating and moving as they please, always 
suspended and supported, when they choose to be so. How 
surprisingly numerous must have been both the arithmeti- 
cal and the mechanical computations ! 

But the creative skill and providing care were not con- 
fined to this equalization of space and bulk. Something 
more was requisite, and has been performed. The water 
itself differs in its gravity and circumstances. The sea- 
water is heavier than the lake, and river, and pond ; and 
varies in itself, in this respect, from many causes. Yet, as 
Galileo remarked, the fish float and swim alike amid this 
diversity.! He found that this is accomplished by their 
being universally provided with an original function, by 
whose instrumentality they can and do themselves modify 
and adapt their own gravity to every temporary variation of 
the fluid they are in. This gift of their Maker's foresight 
is the little bladder in the middle of their body, which con- 
tains air, and which they can contract or expand as th^ 
pleasct If the water become lighter than their bodies, 
they distend this vesicle and their own bulk, by rarefying or 
increasing the air within it ; and thus maintain their eqmli- 
brium with it. If the fluid be heavier, which would throw 
them out of it, they empty a:nd contract this organ accord- 
ingly, and so keep withm it, or smk lower if they desire a 
greater depth. What a demonstration of the animal's voli- 
tion and practical judgment, and of its Creator's adapting 
foresight !^ 

* ** Have you not observed that fishee, as often as they choose, remain 
motionless under the water, so that they neither descend to the bottom 
nor rise to the top ? This shows that their bodies are equal in gravity to 
the water. The bones are heavier, but their matter is lighter."— Galileo, 
p. 117. 

t " Fishes preserve their equilibrium at their will, not only with one 
species of water, but also with those which notoriously differ ; whether 
it be naturally or accidentally turbid or salt, which makes no small 
difference."-— Galil. M. Dial. p. 62. 

t '* Yet they keep their equilibrium, so that they can remain in every 
place without the smallest motion ; and they effect this, I think, by that 
instrument which nature has granted thrai for this purpose— a little 
bladder which they have within them, bv emitting from it, seeording 
to their situation, some part of the air which it conttuns.*— GaUlso, p. OS. 

^ fioraUi Ills enlaiged oa the cireimutaDets noilcsd by GamsAp 
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their apedfie cravitj ia fmnrad I7 the Acta, that if this be 

harat they aiiu, and that the aolea and flat fiah, which live 

at the bottom of the water, have not thia Teaide.* To be 

able to more through jm dement that reaiata their proffresa 

nearly 900 tifflea moce than the mr obatmcta our wa&tngr 

motiona, their head haa been ao ahaped aa to divide the 

water with eaae and aafety. The body ia made long and 

alender, to inereaae the fteiUty, and ia covered with an 

anetnona akin, or aealea, which prevent all friction, and haa 

that degree of apheridty which averta all ill effecta firom the 

immenae preaaore of the watera t)iat are above it They 

fikewiae luive a combined power and flexibility in their mua- 

oular tail, which, by atrildng backwards against the water, 

^{ivea them whatever projectility they desire, and continues 

it aa long as they move it to and fro.t By this tail they 

hnpel themselves forward, as the bird does by its wings ; 

and that it may have the constitutional and habitual abiUty 

of doing so, it is made to have the largest muscles of a fish's 

body4 Its necessary fulness and size for this purpose 

** Ftehes are equal to the water in specific gravity. Hence they are 
iH^ter and easier sustained by it than we are by the hardness of the 
earth on which we tread. They have not the fhtisue of supporting 
their own weight, as we have ; need no feet like quadrupeds and fowl^ 
and find no lassitude from standing. Hence they can be of a greater 
VBstness than any land animal.**— Borelli de Motu, p. 251. 

** But such a uniformity between the gravity of tne fish and the den- 
sity of the water could not be long nor everywhere preserved, because 
tahea themselves become heavier firom eating and lighter firom their 
transpiration and discharges ; and water, by the mixtures of salts, dis- 
turbance of its waves, the superambient cold and absence of the sun's 
rays, is condensed and made heavier— as the mingling of firesh water, 
subterraneous heat, and other causes, lessen its weight. Therefore, 
|iarental nature has bestowed on fish a mechanical artificium, by which 
•very inequality of their specific weight can be easily reduced to the pre- 
cise equilibrium required." — lb. p. 252. 

* Borelli, p. 252. A fish in a vessel was placed under an air-pump ; 
its bladder burst as the air was exhausted ; it sank immediately, and 
could not rise again, but firom that time, crawling like a serpent, moved 
along the bottom.— /&. 

t " The instrument by which fishes swim is their tail. They are not 
impelled by their side fins. As often as their tail is brandished, they 
glide swiftly through the waters ; its bending and vibrations are there- 
fl>re the true causes of their movement."— Borelli, 257, 258'. . . Ray re- 
marks the same fact, and adds, that when they dart like an arrow finom 
a bow, their fins are held close to their bodies, that they may not retard 
tba motion." — Ray's Wisd. p. 151. 
' I BoreUi, p. 257. " An it was thought that fish impelled tiuoiselvsa 
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cause the animal's centre of gravity to be in its back, which 
would therefore always turn its belly upwards, but for the 
counteracting force of its ventral fins. These are its pro- 
vided instruments for keeping it in its right and regular 
position.* So admirably has the structure of this class of 
animated bodies been adapted to the artificial and compound 
medium in which they live. The water having been the 
first created, its appointed inhabitsuits were framed so as to 
suit exactly all its properties, and to derive from these a 
comfortable existence.! Even the faculty of seeing, which 
they have in common with other animals, has been specially 
modified from its general form into a peculiarity adapted to 
their native element.^ Their mode of breathing, or of 
inspiring that air which is as essential to them as to every 
land animal, is also, with an admirable ingenuity, suited to 
the watery fluid they live in. This has always some air 
intermingled with its particles ; and the winds and storms 
are always suppljring it with new additions. No portion 
of the water is vnthout air in its natural state ; and fishes 
are so framed as to require no more than it thus con- 
tains, and are provided virith gills to extract from it, or 
with interior functions to decompose from it, all that they 
require. This process has been made as easy to them as 

by their fins, 1 cnt off the fins of a living fish, and found it to be earned 
iwith its usual swiftness, in all directions, just as before."— 76. 256. 

* " To know this, I cut off the ventral fins of a living fish, and put it 
back into the pond. It then rolled fVom right to iefl like a drunken man, 

and could not keep an upright poeition.'*~Borelli, p. 257 1 am sorry 

to observe that he calls this a jucuudum spectaculum. To him it might 
be an amusement; to the fish it could but be a species of sentient 
misery. 

t ** The bodies of all are the best contrived and suited to that place 
and business in the waters which is proper for them. Their bodies are 
clothed and guarded in the best manner with scales or shells, suitable 
to the place they are to reside in, the dangers they may be there exposed 
to, and the motion and business they have to perform. Their centre of 
gravity, of great consideration in that fluid element, is always placed in 
the fittest part of their body. The shape of their bodies, especially of 
the more swift, is the most commodious for making way through the 
waters, and most agreeable to geometrical nt/es."— Derham, Phys. Theol. 
L. 9. p. 412. 

t " A protuberant eye would have been inconvenient for fishes, by 
hindering their motion in a medium so doise as water, or by brushing 
through its thickness would have been prejudiced, llierefbre their 
cornea is flat. To make amends for this, and to suit the diflbrent re- 
IVaction which water has fhMn that of air, the wise Contriver has made 
the crystalline spherical in fishes, which in aulmals is lenticnlar and 
more flat.'*~I>erbam. Ph. Th. 413. 
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€ral nature, the other kinds are under a hundred pounds. 
Few reach fifty, and most are under twenty.* In length, 
there are not many above twenty feet.t Few attam ten 
feet4 The largest number are less than three ; and most, 
not even half that size. 

The ocean pervades and surrounds the whole globe, and 
is so permeable to that projectile force which the fishes 
have been constructed to exert without fatigue, that these 
animals have facilities for rambling as they like which no 
others possess. But, notwithstanding their native power, 
several prefer particular localities.^ Somell wander to great 

glanis of the silnrus class sometimes weiglis 300 lbs., and its flesh is 
good. — p. 840. 

* The torbot weighs sometimes 30 lbs., and the common eel and tor- 
pedo 20 lbs. ; 88 the plaice will reach to 16 lbs. and the flounder to 6 
Iba.— T. Linn. But these are not their ordinary sizes. Yet Captain 
Franklin found common trout in some of the lakes of the Cree Indians 
upwards of 60 lbs. ; at Beaver Lake, 30 lbs. was no uncommon size. — 
Joum. p. 93. 

t The sword grampus, orca, in the European and Atlantic seas, is 
5t4 feet long and 12 feet broad. It attacks and ftstens on whales, and 
often destroys them.— T. Linn. 130. The swordflsh, gladlus, in the 
European and Mediterranean seas, grows to 20 feet long, and is very 
active.— /b. p. 716. The wolf-fish, lupus, a very ravenous and fierce 
fish in the northern seas, grows to 15 feet; the flesh is good, but not 
often eaten.— p. 713. The fine blue shark, that is in almost every sea, 
varies firom 3 feet to 14 feet ; fierce and rapacious, especially in warm 
climates.— p. 919. The scrofh scorpoena, a voracious fish, is firom 3 to 4 
yards long ; its flesh is eaten in Italy.— p. 756. 

; The thunny, thynnus, is firom 2 to 10 foet.— p. 825. The salmon 
will grow to 6 feet.— p. 846. The pike varies firom 1 foot to 8 feet, and 
grows very rapidly.— p. 860. The carp will also reach 4 feet.— p. 873. ■ 
The common perch to 2, but the lucio-perca to 4 feet.— p. 810. The fVog- 
fish, piscatorius, attains 7 (tot. — p. 909. T^e spotted dogfish 4 feet. — p. 
915. The beautiful kingfish on the coast of Normandy, is sometimes 3 
feet long.— p. 760. The porpoise is firom 5 to 8 feet, and the d(rfphia 
from 9 to 10. — p. 129. The salmon-trout seldom exceeds 2fo6t.— p. 847. 
The ling reaches 7 feet, and the burbot 3 feet.— p. 730, 731. 

^ Thus many keep in the seas about China and Japan ; others In the 
Red Sea ; several on the coast of India ; others about Brazil ; many on 
the West India islands ; and some in the rivers of Egypt, and in those 
of other countries. Some are in the Adriatic ; others in the Baltic ; and 
many are peculiar to the Caspian. The Greenland and Arctic seas 
detain others in their proper climates. The goldfish were in the rivers 
of China and Japan till brought purposely fi-om them. 

II The voracious sea-fox, the vulpes, seven feet long, is of this kind. 
His home is the Mediterranean, but he often wanders into the British 
seas.— T. Linn. 918. . . . The sea-pike, belone, which usually resides in 
the depths of the ocean, rises and migrates annually towards the ooasta, 
always preceding the mackerel. — lb. 860. So the duetor gasterosteowi 
is the constaat attendant on the shark, and always goes befbie it.--p. 898k 
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the divUions of the oceanic itUTnaion, and especially thoaa 
which sail in large abosla, or which seek the rivera or the 
shore to prepare and deposite their flpawn. 

Their reproductive syetem, nnalogous to that of plants bf 
feeds, is oviparons almiMl in all ; although aome species, 
instead of i)gg>, bring (brtb their yoong alive.t But the 
great majority Iny ibeir orat spimn ; and Bome with a fb- 
cnndity that equals (he moat roaTrellDUs abundance of veg»- 
table sponiles or semina.} There ia something in tlu 
statennnls of Leuwenhoek, which at tunes startles the mind 
into an unwilling incredality, or at least create in it a doubt, 
whether imaginntion has not been more bos; than patient 
snd cautious judgment. His estimation that the egp in a 
EUiele codfish exceed nine millions cicites this cantioiu 
besilstion. It is thoretbre a relief to find thai another sta- 
dent of nnluro has endeasoured to ascertain tiie truth by a 
later and careful eiamination. M. Haimer'e inveBtigiitioii* 
■*— ve moderated the amount, but display a productiveness ia 

— "->■•« which he inspected that anterior to such in- 
, 19 we should not hnvo anticipated. f 
II the appointed Ian with many, that although among 
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the general inhabitants of the sea, yet that they should be 
bom in rive>water ; and that for this purpose their mater- 
nal parents should travel from the ocean to the fluvial 
streams of the land ; and, forcing their way in opposition 
to the descending currents, glide upwards to such places as 
they select to be proper beds for their future progeny. The 
salmon is a remarkable instance of this selecting and per- 
severing instinct.* The salmon-trout, smelt, and shad, 
and several others, perform similar joumeys.f Others sail 
in vast shoals to the coasts of different countries for the 
same purpose of depositing their eggs along the suitable 
banks and shores.^ All are solicitous and careful to dis- 
charge them in the safest places that will promote their fu- 
ture vivification ;^ but here their parentid instinct ends : 

Carp, one had 101,200 .... alarger 203,109 

Codfish 3,686,760 — 

Flounder, one 133,407 .... a larger 225,568 

Ditto, weighing 6| oe. . . 351,02ft — 

Ditto,24oz 1,357,400 — 

Herring,one 32,663 .... alarger 214285 

Lobeter, one of 14i oz. 7,227 .... one of 36 oz 21,699 

Mackerel, 20 oz 454,961 .... asmaller 546,681 

Perch 28,323 .... asmaller 20,582 

Prawn 8,806 .... asmaller 3,479 

Roach 81,586 .... asmaller 113,841 

Shrimp 3,057 .... twice larger 6,807 

Smelt 29,925 .... asmaller 30,991 

Sole 100,362 — asmaller 38,773 

Tench 280,067 — asmaller 350,482 

Dr. Thompson's Hist. Roy. Soc. p. 81. 
* "The salmons more into rivers once a year, in large shoals, to 
depoeite their roawn on beds of gravel. For this purpose they will sar- 
mount any difflcnMes. They ascend oAen above a hundred miles^ 
forcing their way against the most rajrid streams ; and where an obstacle 
impedes them will spring to a hdght of seven or eight feet to pass over 
it. After completing their purpose, they return to the sea poor and 
lean."--T. Ltan. 845, 846. 
t T. Linn. p. 847, 851-853, 869, 911 ; the lamprey, 931 ; flounder, 763. 
i The herring, the sprat, the anchovy, the thunny, the haddock, the 
whiting, the ling, the coalfish, the pilchard, the mackerel, the stickle- 
back, and the whiteback, all come in shoals to our coasts, or appear in 
masses in our rivers. 

^ The upper and shallower ports of rivers, where the eggs may receire 
the warming rays of the sun as they act <m the earthy bottom, are 
chosen by several ; so the shallow banks and sands of the shores, and 
wherever that degree of tepifying heat will occur which is requisite 
for hatching the egg into its bodily devetopmmit. The living luinciple 
needs the aid of heat fbr the growth of its matotel stmecare, bat wcmn 
seek a diminutioa of light : thus the red eiiar ssleels ttohordsn wImw 
trees east a shade.— /6. p. 849. 
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eave them to the other agencira ol 
It the joung Ay need no further al 
tion. At the ;>iapei time, varying in each epecies, they 
emerge iiam thur oval obode,* iad immediately mors about 
nith great agility, and ap[>orently In (he Hill poEieaHian of 
their appointed racQllie». Theirwanta are lO few, and ttw . 
supply BO inunediate, that ai soon aa they come into tair. 
tient being they have about them all (hat they requiiM 
They need no parental nutrition. A mother ■ -' ■ ■ 
ment, could not da more for them than ti 
birthplace for them; anJ every m _ _ 

office by moving lo the right etatioiis nith the inatinctii^ 
Bccumcy nhich reuembleE selecting jndgment.f J 

Tbelr food is that which their element cootainBi and oik 
whicti there is alwiiya abundance within tbe power of tht^ 
eaey attainment. Some subsist only on plants of variolM 
■arts, which grow in the sea or on its shoniG4 Many m 
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feed on herbs, with the addition of wonns and insects.* 
Some also use a kind of soft and fat earth, t A larger 
number seek their sustenance from worms and insects with- 
out the vegetable mixture.^ Several live on crabs and 
shellfish.^ But the great majority of the fish nation sub- 

■ 

coast and other places. . . .This plant, the "zostera, is a common 
material for packing, and for stuffing cottagers* cushions." — Lind. Nat. 
B. 290. 

* lite salmo wartmannus, 1q the Alpine lakes of Switzerland, 17 
inches long, a very fertile aniuial, feeds on -worms, insects, herbs, and a 

sort of sponge.— T. L. 855 The latus cyprinus, which inhabits in 

gr^t shoals the lakes and still rivers of Northern Europe, about a pound 

weight, very prolific, also fteds on worms and herbs.— 887 So the 

tench, roach, and gudgeon, and several others; some also taking 
young fry and smaller fish. The dobula takes likewise the leeches it 
finds.— p. 881. 

t The carp and bream swallow earth. So the prickly ophidium, the 
fossilis cobitus, and orAis. The carassius uses mud for its digestive 

purposes.— T. Linn. 872, 876, 837, 882, 885, 714 The common codfish, 

for some benefit to itself, will often swallow stones and hard sub- 

stances.- 726 The beautiflil fish of the rivers to the north of the 

Great Slave Lake, towards the arctic regions, named backs graylings, 
corogonas signifer, described by Dr. Richardson, has "its stomach 
generally filled witli gravel or black earth."— Frankl. Voy. p. 713. 

t As the shad, dace, and dab.— p. 869, 681,763 The common 

eel feeds on snails as well as worms ; and at night will quit its watery 
element, and wander along meadows in search of them. — p. 707.. . .The 
herrings, in their season of shoaling, feed largely, as they float, on that 
insect which at this time covers the sea with a kind of scum, and which 
Rondoletius fully describes, and calls the sea caterpillar. The red char 
alpinus, in the northern mountain lakes, feeds on larvas of the gnat 

kind.— T. Linn. 849 The chsBtodon rostratus, an Indian fish, living 

chiefly near the shore, or the mouths of rivers, feeds oa the insects which 
' fly near the surface of the water. It catches them by ejecting water at 
them ttom its tubular snout, which strikes them down within its reach. 
— T. Linn. 770.. . .The sparus insidiator, also in the Indian sea, has the 
same habit, and the same success (Vom its projectile dexterity. — p. 785. . . . 
The zeus inaidiator, in the fhwh waters of India, ol>ta)nB Insects in a 
similar way. It sucks water into its gills, and casts it upwards suddenly 
fVom its mouth, so as to wet their wings, and disable them fVom imme- 
diate flight, till it can take them.— p. 759. 

^ The sea monster, chimera, in the deeps of the Atlantic and North 

Seas, feeds on crabs, moUusceB, and testaceous animals.— p. 913 

The monoceros balistes, in the seas of Asia and South America, fVom 

one lo three feet long, seeks young crabs and polypi. — p. b98 The 

acnleaius, in the Red Sea. lives on crabs. Thedragonet, callionynius, 

feeds on echini and starfish.— 722 The blenny lives chiefly on 

crabs.— 7.% The wolf-fish, which feeds on the lesser shellfish, grinds 

them to pieces with its teeth, and swallows the shelly maUer as well a« 

the animal.— p. 713 The conger eel takes Uie crabs iu their sott 

state.— p. 708. — The teira, iu the Arabian and Indian seas, fbeds oa 

the corals and testaceous animals.— 729 The sparus auratua live* 

chiefly (m fibeUflab, which it breaka and macoraiaa wiUiiu sttopg teotk 
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■isl on Guh aCh«r. Some aie so liuliicriininalinglj vara* 
ciouB as to consume thote of thdr own tribe nhich [hi?y can 
master ot menl wilh.* A (bw miika Bea-bicils a part of 
their nutriment.! The ipawn OB(i fty of other species are 
the food of many : im) ■ome will consume the animEil dead 
bodies ther Gnd.I 

There is something splenetic in mBtiy of our wrilore, 
nhen [he; dissert on Gehes. Our plesning esaayiiit, poet, 
dramalin, and novelisl, but too. baaty anil careless writer 
on Animatod Natora, speaks of [hem with much iil-humour 
and misconeeptiou ; and, wilh iuuttention to their general 
habits and nature, chamcteriiBB all their thousand species 
bj the jparticular appetites of a few. 4 Others follow his 
t^ck of misrepreBentation.ll Although the worthy doctor 
began his sccounl with jually declaring that " millions re- 
side in their I— ■ — ■ -" — "' ' "--'- -'- 
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gM^IMn. ST3,874;ihEmirnialleI.SW^ Iho lamprey, BSL The sbarh »nfl 
pike like etery iWnf. Tlw hyrpnrii corypbona is u Traaciuafl ; Trora 
nr 10 five titfi Joiif » it tbliDws ihtps, sad |r»di]y devours wlun ta 

t TbU "Ibrirrapseilyseeimlnsatliible,'' — "Fiali are. of ■[lodier 

BathlbMauBtTIMHiBaniiialoniiuilyunRiundBd: and thsdoclor repal- 
aiBjr soulndioa Hum. wjlluut puceliini il, by several facia Ibal ba 

m look in vain ftn-any iblOfbayDnd' Ibe mereErailBcallQiiiirvencHiiia 
•ppgUte.'— vid, ti p. 1]>. -'TheivliolerBceufiilmnimni lobrlmiwlled 
by a TonelduH ajipetiie ; tbgy an connanlly InscUan, and perpclually 
. ThBjmuIually plnmterandilf " 
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and although even of those whom ** the cnriosity and 
wants of mankind have drawn from their depths," he states 
that ** their pursuits, migrations, societies, antipathies, and 
pleasures are all hidden in the turbulent element that pro- 
tects them ;"* yet this proper recollection of our very super- 
ficial knowledge of this interesting elaiss of creatures has 
not saved them from his promiscuous invectives. But many 
of his remarks on natural history show very hasty and im^ 
perfect reasoning : and to prevent your mind from being 
misled into erroneous notions concerning them, a few cir- 
cumstances shall be submitted to your consideration in the 
nextjictter, which may incline you to believe that fishes are 
not such a despicable and disgraceful anomaly in creation 
as they appear to be in these discoloured and exaggerated 
caricatures. You will find, that while as a whole they 

Sreatly resemble the other departments of the animal king- 
om, both in faculties and qualities, they seem to possess 
some advantages which might make them even happier, but 
that individufd comfort in all the races of sentient beings 
has been most carefully and universally provided for. This 
is the law of the formation of all, thougn the. contingencies 
arising from the external action of oth^r things occasion- 
ally and unavoidably cause among them, as among the other 
classes of nature, dlstii^rbing exceptiens. We must be 
wholly insulated from dvery other being to be entirely firee 
from any exterior agency ; yet, who would desire to be a 
lone hermit in creation, to avoid the pains which fellow- 
creatures sometimes produce ?t 

» Golds, p. 411, 413. 

t Tbe growth offish is very gradaal in some. A carp is, in the first 
• 3resr, the size oT a wiliow-leaf ; in tlie next, four inches ; in the three 
following yean they grow one inch in each ; and after five, they increase 
in tbe next three years according to the nature of tlieir pond. — Fb. 539. 

As to sea-fish, fishermen allege that they most be six years old helbrs 
they are of a fit size for the table. A mackerel in the first year is of th« 
size of a finger, which it doubles in the second ; in the two next years it 
enlarges, but without melt or roe. Between five and six, it is of ths 
length we eat. The turbot and barbel are in the first year like a crown- 
piece ; in tbe second, will cover the palm. of the hand, and between five 
and six, are fit to be dressed.— Duhamel, Tr. Peches. p. lOa 
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Ths fishM which are most abundant and most frequent 
in our dglit have i>leaBing forms. Some are more pic- 
tnmiqaeuian beautiibL Occasionally we find grotesque 
does ;*. and a few with that structure and look which are 
called defbrmity.f But what we deem ugliness in nature 
M ^ery often rather contrast and peculiarity, than absolute 
defect. We know nothing of beauty and elegance but from 
the figures, colours, movements, arrangements, and appear- 
ances of created things.- These are purposely so con- 
structed and diversified by their great Author ; and there is 
such a profusion of what excites feelings of pleasure and 
admiration within us, that we consider as inferior, and we 
depreciate or dislike, whatever is of a dissimilar or opposite 
nature. If the more attractive objects had not been in ex- 
istence, and known to us, we should have admired and 
valued what now, from the comparison, is considered de- 
formity, and becomes our aversion. 

* But, exclusive of figure, the largest number of the fish 
tribes are very agreeable objects to our sight ; and many 
eminently beautiful in their colours, and in the general ap- 
pearance of their neat and glossy skin and scales. Though 
aw^llipg in a wateiy medium, yet the m?irvellous light, 

* The sea bat of Edwards, and the horned fish of Willughby, are of 
flds sort. The latter has no spinal or other bone, but is covered with 
a thick and strong homey case. The Brazilian guaperva, which may 
be seen in the *■'- Planches Enlumin^ee," has a strange figure, of a dull 
red colour. The sea unicorn, monodon monoceros, seventeen feet 
long, with a horn resembling ivory, protruding seventeen feet farther, 
ana having a skiu like polished marble, is a picturesque animal, not 
unpleasing. 

f The nt)gfish, or common angler, piscatorius lophius, called also 
the sea devil, resembles the tadpole of a frog or toad, but enlarged to the 
size of four or five feet. The hammer-headed shark and the sea porcu- 
pine may be deemed ugly, or only grotesque, according as our imagina- 
tion inclioM to estimate them. 
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from whose component rays all beauty of colour and splen* 
dour proceed, often richly combmes its adorning beams in 
their exterior surface ; and emanates from them, by some 
inexplicable process, its softest and sweetest brilliance. 
Our commonest fish are often highly pleasing.* Several 
have a golden hue or spots, difficult to account for ;t and 
many, a silvery gloss, as though particles of these two 
metals were diffused among their skin.t Others display a 
fine tinge of blue.^ Some, very pleasing tints of green. || 

I * c< There is not one that exceeds tbe mackerel in the brilliancy of its 
colours, or in the elegance of its shape. The fine deep blue upoii tbe 
back is crossed by many black streaks, and accompanied by a tinge of 
ipreen, wliich varies as the fish changes its position. The bright silver 
colour of the abdomen, and the yarying tinge of gold green which runs 
along the sides, are eminently beautiAil in this species ; but are only to 
be seen to perfection when it is first taken oat of the water, as death 
impairs the colours."— Wood's Zoography, vol. ii. p. 170. 

f The hippuris corsrphena, six feet long, in the Mediterranean, is sea- 
green, spotted with orange. When alive in the water, it has a fine golden 
splendour, which vanishes when dead. — ^p. 741. The plumieri, of the 
same genus, is golden on the sides and silvery beneath ; the upper part 
brown, with blue curved lines. — p. 74S. The auratus scomber of Japan 
is a fine gold colour.— p. 825. The Arabianuueciosus, of the same genus, 

is a pale golden.— p. 826 The pam of South America, is a gold colour 

on his back, with a silvery belly.— p. 716. The John Dor^ has the 
name (torn its resplendency ; it seems as if it were gilt.— p. 760. The 
auratus spams has a semilunar gold spot between its eyes, which occa- 
sions it to be called " gilt-head." '-p. 783. 

t The fasciolata coryphena is a beautiAil fish, milk white, with a sil- 
very hue. The velifera, near Southern India, is as silvery, as to colour. 
Tbe rupertus, round Greenland, has a silvery body.— T. Linu. p. 743, 

744 The polynemus, of the Nile, is covered with scales of a',brilliant 

silver colour, like spangles lying close together. — Shaw, Nat. Mis 

The Arabian ferdau scomber is silvery, with golden dots at the sides ; 
another is shining silvery without the spots.— p. 826. The body of the 
trichiurns is entirelysilvery.— p. 712. The two species of the controgas- 
tor are silvery.— p. 829. The Indian kurtns appears as if covered with 
silver scales.- p. 737. The striped surmullet has silvery scales, streaked 
with tawney .— p. 830. The sty loi^rus has a rich silvery body.— p. 718. 
Many others display the hue of this pleasing metaL The air bladder of 
the qjhymna argentina appears as if it were covered with silver leaf. 
It is used in manufkcturing artificial pearls.— p. 863. 

$ The glaucns squalus dispiHis a fine blue in the upper part of his 
long body, and a sUvery white below.— T. Linn. 919. It is peculiar to the 
shark to shine by night. An Arabian species of the scomber Is of a 
shining pale blue body, with golden spots at the sides.— 825. The thunny 
is a steel blue above, and silvery in his body.— 825. Hie perca puncttt- 
lata is dotted with blue.— 815. 

II The collas scomber, of Sardinia, has a biidy varied with fine green 
and blue.— 824. The pema volgensis is a green g(rid ookrar.— 816. The 
■carus viridis is green.— 799. The Unffiih^iiJia, off tte eoast cf Nor- 
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rnet interealiiig to vs.* "TIm dftei of the whole ig, that 
genenl nagmawaooB of tiiB^firii emtioii» in their formi^ 
coIooTiL hriUuourfi ofidinff movement,' rapid and change- 
Ad activity, fend nammu ayifmaHym. and vigour, excites 
■entimenta of ideaaara and admitatlon in every fidr and free 
mind that belmldi than, in their free and Kpcmtaneous mo- 
tiona, in their nativo elament. To us — vnm the exception 
of a lew, piineipaDf tha dhadc tribe — they are wholly inof- 
ftnaive^ aa even ahaiki are in aome places. None of them 
leave tbelr element to attack us. Not many, even in their 
4Mm domaini woold molest mi ; but all, even Uie most hos- 
tUa^ mmain thera, hdblesa and indefensible against our 
^owar, however great their magnitude may be. All are at 
•w maiey. liie fieroest cannot long resist our means of 
annoyancct We kill and take what we please. None 
can either master or escape us. The Divine command, 

MundT) is dM most rich and splendid in its colour of all Enropean fiab ; 
lis bodyis besutlftilly green and red, or purple, with oval white spots.— 
780. TiM sngelfish and lunulated gilt head have a pleasing green tint. 
latts hlmndo trigta, its pectoral fins are a pale green, edged and spotted 
wtth a itoh Wue, while its body is, above, a greenish brown, and below 
slIfSiy|WWl sides tinged with red.--833. The labrus viridis is green, 

wUh s was line on each side The L. pavo's body is varied with green, 

bloe, asd blood-red— both Mediterranean fishes.— p. 707, 794.... The 
noK viridis, of Carolina, is green.— 859. 

* TiM labrus trimaculatus is red, with three large spots ; so is the L. 
vsrieoius, with four olive stripes and four blue ones.--800. Others dis- 
alnr the red colour. The hanurur scisna, red with a copper gloss. The 
8. bolisr, reddish, with white dots ; and the S. rubra, dusky red, and 
teasath white.— 804, 805. The perca miniata is scaifet, with blue dots. 
'—^16. The euculus trigia is red above, dotted with black, and silvery 
InttaulL — 833. The surmullet, when deprived of his scales, is found to 
a rod body. Nothing is more beautiftil than the colour of this fish 
A djriuf • It was esteemed such a delicacy by the Romans, that it 
( often bought for its weight ia pure silver.— p. 830. Of other ctdours, 
tlM latwus eoquus is purple and dark blue above, and yellow below. The 
L. SBlxtas is variegated with yellow and blue. The L. cynedus is a pale 
yeikiw. with a purple back. The L. varius is diversified with purple, 
gveea, blue, and black.— 803. The scNnStftalvi flammus is yellowudi, 
wttk frriden stripes ; and the L. kasmira'yellowlBh, with four large blue 
sutoes on each side.— p. 804. Many pleasing combinatitms of colour 
aiMll be thus enumerated. 

T No fish seems fiercer or more dangerous than a shark, yet a sbigle 
n^pro, with only a sharp knife, will sometimes voluntarily attack it. The 
animal must turn on its side to give the fktal gripe, and while he is 
making this motion, the courageous black dives beneath and stabs him ia 
lii»belfy, npeating the blows till the creature becomes liis vlctiOL—Gaida. 
Nat. Hisc VOL ilL p. 475. 
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that man " should have dominion over the fish of the sea," 
has been unceasingly fulfilled in'' all parts of the, world an4 
in every generation, both of their races and of our own.* 

The general character of fish is not that of voracity 
and hostility. It is gentleness, harmlessness, sociality, 
and animation. They are peaceful animals ; happy in 
themselves, and for the most part harmonizing together, 
without any general display of savage cruelty or malignant 
passions. Such as are appointed to be the food of others 
die in that way, and are sought and taken for that purpose, 
when the appetite actuates, but no further. But they 
cannot be justly stigmatized as voracious for this habit, 
more than ourselves for taking and eating them and cattle, 
sheep, fowls, game, venison, and other living creatures. 
We are carnivorous, but not voracious. We kill and cook 
the animals we feed on, but we have no malice, or ill-will, 
or hostility in such action or diet, any more than in pluck- 
ing the apple, grinding the com, or boiling the potato. 
It is therefore unjust to unpute peculiar voracity and de- 
structiveness to these tribes, because some feed on smaller 
fish, and others on the moUuscs, worms, and insects that 
they find. These latter animals appear to be as specially 
provided for such as use them, as slugs and caterpillars 
are for birds, and grass for cattle ; for, at particular sea- 
sons, the ocean is made to swarm with them, for no other 
visible purpose than that the fish may derive nutrition from 
them.f The molluscse, which supply so many of the na- 
tives of the sea with their subsistence, are therefore en- 
dowed with a power of multiplication which, as in several 
other cases, astonishes us by its amount.} It is the abun- 

* Even the shark seems not habitually or willingly to attack the 
haman race ; for Captain Portlock mentions that he saw five or six largo 
sharks swimming about the ship at a time when a hundred Indiana, 
male and female, were in the water : they never offered to molest these 
people, though they seized greedily the bait thrown to them by the 
sailors ; nor did the islanders show any fear at the presence of the 
sharks. — Portl. and Dixon*s Voy. to South Meaa. Wood, p. 225. 

t Mr. Thompson has brought to our notice the gen as mysis, one of the 
small crustaceoos tribes, scarcely an inch in length. Though hitherto 
almost unknown to naturalists, it is in extreme abandance in the north 
seas. They appear in spring and summer in masses so immense as to 
cover the ocean to a great extent.— They are fA«n the ehief food to the 
large whales and other flsh.— Thomps. Zoolog. Researches, No. 1, 1828. 

X "The fecundity of these molinsques aeephales sarpsssw all belief, 
rfeifibr found, by on artificial caleiilatk», 40(^000 yoosf eoqnilles 
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danoo of iStMtm patty ifWtahnitoJ aaiiviliy of Tarioiui 8p»% 
€ios»Mi wdnloiu^pfafiMtedM nutriment of the.fiBh. 
which eonatitutw that himinaiia aj^mnjoce or phosphorea- 
oanea of the aaa whidL ao ota» auipiriaea and delights the 
mariner on hia watdi in Ida nightly naTimtion.* If some 
tj^eam of fiak an alwi^ aatingy whidi is not by any 
meana an aotkeutieatiad Met, they would bat resemble the 
gramlnifaraiia quadrupedal who paaa their day in browsing, 
and in nwrtinif mmination ; neither can be .fitly branded as 
TDcaeHMa in anch perpetual mastication ; for what ani- 
mal k ndUar oar mota inofiSmmve than the tranquil, the 
afaa-aaCmf cow, who lahea 100 Iba. of grass in a day^ 

Bat thara aiaaome foots which indicate that the fish 
hwra bean mnch miaoonoeiTed inihis respect, and that^ how- 
atar il may be with some particular classes, or at particular 
aaaaona, the for greater number take less food, and live 
with -pleasure, and apparently from choice, longer without 
any ascertainable quantity of it, than any other tribes of 
anunahi that we know of. <* The gold and silver-fish in 
onr Taaea seem never to want any food. They are often 
aeen for months without any apparent iiourishment."t 
£wm the pike, which has been so much .branded as a de- 
WNuing glutton, fattens on total abstinenQB^ '^he salmon, 
aUioagh it comes in such multitudes from the ocean into 

tifeMd between the tipper part, while new efrgs were developing than- 
ashrw in the ovary.**— Feruse. Bail. Univ. 1887, p. 416. 

* ** The sea then appears as if on fire. The drops of water thrown 
ftem one part to another are like flame. The light is not only intense, 
bat of all varieties of colour, red, blue, gold, ahd silver. It is caused by 
msay animals, of very different sizes and clasises, which come to the 
aorneewhen the sea is in motion; and'which shine most strongly when 
ttcy UiemseWes are most agitated. They^belong to different divisions 
of ttae invertebrated class. They are sometimes to the depth of five 
ftthomB." 

Laagstaff, in 1810, as he passed fW>ni .^ew-HoIland to China, fband 
Asm of the size of a pin's head, in little. chains three inches long; but in 
saeb numbers that the ocean seemed a sea of luminous milk. 

Bfr. Thompson observed another kind, near Gibraltar, of the same 
ipm^ head size, of the medusa species. These were so numerous, that 
the sea looked like melted silver. . Mr. Thompson particularizes other 
genera of these phosphorescent crustaceous animsUs, in his curious 
Zoological Researches, No. 2, 1829. 

t Gkridsmith, vol. iii. p. 420. 

t **The pike, the most voracious of fishes, will live in a pond where 
tbsfe is none but himself; and, what is mora extnwnrdinary, will bs often 
flmnd to thrive there."— Golds^i. ^. 431. 
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the rivers, yet, when opened, is never found to have any 
natritive substance in its stomach ;* an evidence of their 
taking none in that period of their existence — for the 
herrings, when they shoal, are found, on being opened, to 
have fed largely on the sea-caterpillar in their voyage. t 
The lamprey tribe are confessedly small, or no eaters4 Many 
facts of this sort will be recollected by the intelligent natu- 
ralist, which will lead him to inquire whether the gr6at 
majority of the finny world do not, for the larger part of 
their existence, content themselves with the nutrition they 
extract from water alone, without any additional substance. 
At some seasons of the year, as they approach the time of 
spawning, or to recruit their wasted bodies afterward, 
many feed on the animal substances to which their asso- 
ciated instinct leads them ; but this can only be for an in- 
terval, in all those who live on the Crustacea, molluscs, 
sea insects, caterpillars, or spawn — for one obvious reason, 
— ^that many of these are temporary productions, which 
appear only at a particular part of every year, and onc« 
consumed, are not to be had again until the returning 
season in the next year reproduces a new supply. The 
exuberant mackerel tribe, that seek in their shoaling the 
sea plant on the coasts in our neighbourhood, find that 
only in the beginning of sdmmer. The probability there- 
fore is, that instead of being, as they are called, an ever- 
eating omnivorous race, the fish tribes are the smallest 
consumers of food, either vegetable or animal, of all the 
classes of animated nature.^ That the pike, who bears 

* " All flsbermen agree tbat they never find any fbod in the stomscb 
of these flsh.*"— Wood^s Zook. p. 178. 

t Rondoletius rightly infers their use of this food, flrom the quantity 
of it found in all their stomachs. 

t Dr. Goldsmith admits its " simplicity of appetite. In fact, the lam- 
prey's food is either slime and water, or sach small water insects as are 
scarce perceivable. When it comes up into our rivers, it is hardly per- 
ceived to devour any thing.** — p. 493. 

$ The whale is a specimen of this. Although so vast in bulk, he fbeds 
on little or nothing. " How, then, do they subsist, and grow so (M ? A 
small insect which is seen floating in these seas, and which Linnaeus 
terms the medusa, is sufficient for this supply.** "This is the simjple 

food of the'great Greenland whale.** — Goldsm. p. 445 But this supply 

can only be for that portion of the year when these little animals appear. 
For the other months the whale must be without this food ; and this 
seems to be the fact— for ** the stomach and intestines of all th«00 
•nimals, wheu opeued, seldom have any thing in Uim, except a 
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th> JUatilMliott of beif Am awit t u me io as of d«foiuer% 
eui yet livt ftr nooAfli and be Iw Mtj i t without devouring 
maj thliigv is an indieerion to ne that tbe natural eonstitu- 
ftMMi of fiih ia to lif« witlMNit aay fcod but the element they 
awim in ; and that their lafuiiuig it ie from some extra- 
naooa inmnlMk aad te aoma qE>eeific purpoee, which they 
McoB^Mi bf taldB|[ the tanaporaiy natificatian. If food 
waia ■Mimtin! to thav oomfcftahle vitality, they coald not 
airiMiet wfiihovt il. Hiadeiireanduaeof it may there^re 
be inftnad to be an oonaai o nai appetite, for an appointed 
asd, whioh it aooonpiiahea ; and not a general habit or ne- 
etarity, aa it ia with ue and quadrupeds, for the support of 
anr bodily eiiatanee.*. This view of their mode of feeding 
ii at least woztbr of some further investigation. 
. The mOd and harmless character of the fish class of 
beings in its general prevalence, is impressively exhibited 

metaoas sabstanee of a brownish colour.''— Zfr. 446. .. .Thus the whale 
■llhoagh the largest and strongest of all known animals, is the smallest 



* A few Acts as to the feeding of fish on each other will giye ns a 
IWIer view of the habits of some in this respect. Some solks haye 
fesin found with roes of shellfish in their bellies, though their usual 
j>js<l is the spawn and young of other fish) and though they have no ap- 

nuatus in their mouth for masticating shells. — Bingley, ill. p. S54 

psme of these were found within them in a state of solution, as if some 
dijmical action of the intestines had dissolved them. Turbots devour 
tin smaller kinds of fish, but invariably refhse all that are not living.— 

1^ S51 Bloet found several young plaice and gurnards in the stomach 

of a UNO. In the stomachs of whitings both sprats and young her- 
rings are often found.— Bingl. 341 The haddock has been found to 

bseome fiu on herrings.— I^ The mackbrcl make great havoo 

among a shoal of herrings, when they get among ihem.— 962 The 

nd surmullet feeds eagerly on crustaceous animals.— 266 Water 

snails are found in the stomach of the grayling.- 279 The dogfish at 

times devours large numbers of the haddock and cod, and at others 
seems indiflbrent to them.— 316. Remains of the dogfish have been 
Ibond in the stomach of the fh>gfish. 

That several fish consume others is certain. But the points which 
iequire to be ascertained are, whether the eating appetite of fish is not 
an impulse of particular seasons for particular purposes ; and whether 
for some portion of the year they do not subsist without food ; whether 
even the carnivorous are not harmless and tranquil, except at the stim- 
alating period ; and whether their desire for food is not simultaneous* 
with the supply, and as temporary as that firequently is ; and, what is 
the proportion, in number as well as species, of those who foed on other 
llsh, to the tribes that use only vegetables, or insects, or the crustaceous 
and testaceous classes. The correct answers to then questions would, 
piobably reduce the alleged voracity of fishes to a modi iwNPe modwate 
•siimaUon than is now entertained by many. 
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by most of its largest tribes. The great Greenland 
whale <* pursues no other animal; leads an inoffensive 
life ; and is harmless in proportion to its strength to do 
mischief." The massy sturgeon is of the same gentle na- 
ture.* The formidable narwhal, or sea unicorn, with all 
its size and powerful weapon of offence, displays the same 
disposition, t The Oronooko manati, which has been found 
so huffe in bulk that twenty-seven men could not draw it 
out of the water, and the others of this tribe, of which some 
are twenty-eight feet long, and weigh eight thousand 
pounds, are likewise gentle and peaceable animals.it These 
mightier chiefs of the finny nation are the true representa- 
tives of its general character. All are for the most part 
the same mild, playful, animated, and unoffending beings ; 
and have been so designed and organized, habited and 
stationed, as to be continually of this placid temperament. 
But the ocean contains some of a different humour, as 
the woods and mountains have the wolf and the tiger. A 
warring and vindictive temper appears at times in the Indian 
swordfish, with a strength which resembles the impulsion 

* " The sturgeon, with a form as terrible and a body as large as the 
shark, is yet harmlera. Incapable and unwilling to injure others, it flies 
trom the smallest fishes." — Goldsm. 495. " It is a harmless fish, and 
DO way voracious. It never attempts to seize any of the finny tribe, but 
lives by rooting at the bottom of the sea, where it makes insects and 
sea-plants its whole subsistence.**— /&. 497. This great fish must there- 
fore be a very slender feeder. Hence has arisen the German proverb, 
** which is applied to a man extremely temperate, when they say he is 
as moderate as a sturgeon."— lb. 498. Yet, " in the water, he is one of 

the strongest fishes that swims."— /&. 499 The sturgeon ought to be 

as numerous as he is powerfVil ; for Leuwenhoek professes to have 
reckoned 150,000 millions of eggs in a single roe. This seems extrava- 
gance. Yet Catesby declares that the female frequently contains a 
bushel of spawn. Either estimate is surprising. 

t " In all the variety of weapons with which Nature has armed her va- 
rious tribe«, there is not one so large or so formidable as this. Yet, not- 
withstanding this, and its amazing strength and unmatehable celerity, 
the narwhal is one of the most harmless and peaceable inhatntants of 
the ocean. It is seen constantly and inofibnsively sporting among the 
other great monsters of the deep, no way attempting to injure them, but 
pleased in their company."— Goldsm. 453.- .. It is as small an eater as 
the whale. " Both want teeth for chewing, and are obliged to live on 
Insects."— 7&. 

t Pennant, Btiflbn, and Dr. Shaw describe them as tame, intensive 
creatures, who fted on aquatic plants and such herbage as grows dose 
to the water, which they never quit. 
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of an elephant* The grampus, with its sword-like dorsal 
fin, will attack the passing whale, and distarh the seals.! 
The beautiful dorado pursues the flying-fish, which escapes 
by emerging into the air with its pinion-like fins :t but the 
object here is food, or the pleasure of the chase ; not ani- 
mosity. The scorpius cottus evinces an angry emotion : 
but rather perhaps as a self-protecting repulsion, than as a 
purposed aggression. ^ So the percus- scorpoena displays 
an irritability, which may be referred to the same motive.l! 
The fish which devour others for their subsistence act but 
like all the carnivorous animals of nature ; and they are in 

*The xiphi&B platypleras. His upper jaw is lengthened into s flat, 
sharp, ivory-like beak, which resembles a sword, but fhr more strong 
and solid. With this it attacks whales, and sometimes ships. When 
the " Leopard" fh>m Guinea was cleaned in 1735, the beak of a sword- 
fish was found in its bottom, which had passed tlirough the sheathing 
and a three inch plank, and four inches beyond that into the solid timber. 
It had followed the ship, and struck it as under sail, and must have 
broken off in the animal's struggle to disengage it. — Phil. Trans, vol. xli. 
... .There is now in the British Museum iiart of the hull of an East 
Indiaman with the sword of the fish driven completely through it almost 
to its base. The captain informed Sir J. Banks that the animal killed 

itself by its prodigious exertion in the blow Captain Crow saw some 

swordfish pursuing and stabbing a whale near the Hebrides, while fish, 
which he calls threshers, springing into the air, descended upon tbt 
whale to flap him with great violence with their tails. It was a com- 
bined attack, from which he was bleeding profhsely. — Capt. Hoj^ 
Crow's Mem. 1830. 

tThls animal, which fVequents both the arctic and Atlantie seas, 
St4 feet long and 12 broad, has a bony fin, often six ftet long, resembling 
a scimitar or bent sword. It is a great enemy to the whales. Ftoekso? 
them attack the largest, ftsten around him like so many boll^dogs, titt 
be roars with pain, and often kill and devour him. It also carries on a 
constant war with the seals, which it pushes flrom the rocks intq ths 
sea by its long back weapon.— Kerr's Linnaus, p. 364. 

t Ooldsm. MO. It may sometimes happen that the tropic ^trd, or the 
albatross, is in the air when it rises; but they are not "J^ Mier od the 
wing to seize it." 

$ The father lasher. It inhabits deep places near the shores of Green- 
land and Nevrfoundland, and is very fierce and swift, though leas than 
a foot long. Its head is armed with numerous large qpines. "It fU- 
lows sharks and other large predacious fish, lashing them with IM 
spines, which it can distend in a fbrmidable manner, until tlMtr are 
forced to abandon its haunts."— T. Linn, 753. 

II " It inhabits in shoals the Mediterranean ; hides itself amoof the 
sea-weed ; preys on fish and crabs, and, when touched, erects and 
wounds with the spines of its dorsal fin." It is above a foot in length. 
— T. L. 755 -...The trachinus, in most European seas, a fboi loog^ 
buries itself in the sand, leaving only its nose out; butyetlf trwUea 
upon, it strikes out the spines of its first dorsal fin with flme, and is- 
flicts a wound which causes an immedials inflainnuUion.~/*r7iH. 



FROM THB CREATION TO THE DSLVGE. 217 

every case the smallest number of their order. The gene- 
ral peace of the deep is proverbial, and its usual aspect is 
that of its animated inhabitants gliding cheerfully, undis- 
tinguished and undisturbing. They are for the most part 
indifferent or inoffensive to each other, and many are 
highly social and profusely gregarious. We may therefore 
infer, that evil passions are very rare among them ; and 
that malignity, revenge, or fiiry should not be made fea- 
tures of meir general character. Even the dreaded shark 
is, in its largest species, rather an unmolesting giant, except 
tov^ards its appointed food.* And when the carnivorous 
seek their prey, we must recollect that as all fishes can 
swim at every point of the watery depth, the unfathomed 
profundity of the ocean presents abundant faciUty of escape, 
to any which happen to be endangered by their pursuers, f 
The natural instinct allotted to it teaches each class where 
it can move and Uve in the greatest safety ; and no greater 
consumption can take place among the finny race, from 
some subsisting on others, than that proportion which the 
laws of their creation have appointed. This is so wisely 
regulated in all the classes of animals which form food to 
each other, that the general comfort and multiplicity seem 
never to be destroy^, nor even perceptibly diminished. 
No law -of nature appears to be more nicely adapted, nor 
more conservatively governed, for the promotion of the com- 
mon welfare, than this endangering and yet sustaining 
agency. 

* This is the maximns squalus, or basking shark, dwelling in the 
arctic and European seas. ** It grows to a prodigious size, and Teeds on 
the smaller oetaceons animals, which it swallows whole. It migrates, 
and appears at certain times in great shoals. It is fond of lying near the 
surfiice of the water, Ibr the sake oT warming itself by the sun. But it 

is not very fierce."— T. Linn. 990 In this milder temper, it is a great 

contrast to its ferocious relations, the zygnna or hammer-shaped shark, 
the blue shark, and the white one. The appendiculatus, or Botany Bay 
shark, is very fierce ; but he is only 19 inches long.— Phillips's Botany 
Bav. 

t As an instance of this power of escape, it may be mentioned that a 
person in Cornwall once saw a seal in pursuit of a mullet. The fish 
turned to and flro in deep water, as a hare chased by a greyhound, till, in 
order more speedily to escape, it glided into shoal water. The seal pur- 
sued ; but the mullet, to get more surely out of danger, threw itself on 
its side, and by that means darted through shallower water than, with 
the (lill depth of its pauueh and fins, it could liave swam in, and iD ea- 
eaped.— Bingl. As. Biogr. vol. i. ^IM. 
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It if in the morse and tea! tribes, wUdi display senersl 
of the qualities, and some of the bodily peculiarities, of 
the quadroped, that the qnrit of personal oattle most ap- 
pears. Yet even in these this combating fierceness arises 
from specific causes, and is exerted for i^pedfie ends, and 
not as a general temper ; for their usual habits are self- 
indulgence and indolent repose. The males of each kind 
fight vehemently for the particular stations they have se- 
lected, and for their connubial companions.* When at- 
tacked, they also make a sturdy and desperate resistance.f 
Yet these are mild when unmolested, and are found tame- 
able and docile.t The largest of them has the civilized 
peculiarity of being monogamous, and of hying together 
with his single wife and o&pring in distinct little fiunilies, 
all close and peaceful neighbours to each other, like an 
associated tribe or class.^ Some of the species are as 

* The ursine seal frequents the seacoast of Kamsehatka, New-Zea- 
land, Statenland, New-Cteorgia, and other places. One male lives in 
family with many females and their young. Each animal has a par- 
ticular stone when on land, which serves for its bed, and which it never 
deserts. For their stations, and on account of their wives, the males 
fight bitterly ; and their battles are always single combats. — Kerr's 
Linnsus, p. 121. The other species of seals have the same habit. The 
common seal, phoca vitulina, sleeps generally on shore, on a stone that 
is a considerable height above water, and in summer on rocks and sand- 
banks.— iift. 124. 

t The seal, when overtaken, defends himself vigorously with his feet 
and teeth, and can bear many wounds, but is killed by a blow on its 
nose. — lb. 124. 

The morse, trichichus 'rosmarus, or sea-horse, sometimes 18 feet 
long, and 12 feet round in his thickest part, defends himself with great 
resolution. If wounded in the water, he will attempt to sink the boats 
by rising under them, or by sticking his great tusks into its sides. 
They often sleep on the icebergs, and, when disturbed, throw them- 
selves into the sea with great impetuosity. It was this kind which 
AlfV^ called horse-whales, in his account of Other's Voyage.— Kerr 
Linn. 118. 

tThe common seal << sports without fear round ships and boats, Is 
of a gentle nature, very docile, and may be tamed and taught to obey a 
keeper like a dog.**— Kerr Lin. 124. The one exhibited in London in 
1750 answered his keeper's call, would take food from the man's hand, 
crawl out of water, and, when ordered, stretch himself out at Ml length 
on the ground ; and when directed, would return to the water. 

^ Of the trichichus manatus, the lamantin species, which dwells in the 
African and American seas, varying (torn 8 to 17 feet long, and 7 feet 
round, never goes on shore, but keeps near the mouths of large rivers, 
browsing on the grass there. It is said to be often tamed, and to de- 
light in -music. It lives in fhmilies of one male, one female, a half- 
grown, and a very small young one. By pasturing moch tm ttie aqua- 
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playful as a kitten.* In reviewing the natural character 
of fishes, we must, as on all other subjects, take our prin- 
ciples from the most prevailing phenomena; and never 
substitute the exception for the general law. 

As fishes have not a larynx, or organ of voice, nor lun^s 
to collect and emit the air which is to be made vocal by it, 
they do not communicate their meaning, wants, or feelings 
by sounds, like the birds and quadrupeds. Yet a few make 
attempts of this sort. As the thunnys sail in their vast 
shoals, they utter a very loud hissing noise.f The ground 
ling, tenia, makes a similar sound when he is handled.! 
The sciena stridens gives a small shriek when first taken 
out of water.^ And the grunnicus cottus also makes a 
squeaking noise when handled. || The great morse roars 
like a bim if disturbed, and snores whue asleep.lT The 
common seal moans piteously when pursued on land, as it 
is hurrying to the sea.** The ursine kind low tike an ox ;tt 
and the leonine one both grunts and snorts.tt But all these 
latter partake largely of the quadruped nature. These at- 
tempts at utterance may be regarded as efforts of the ani- 
mal to express its feelings at the moment, and therefore aa 
indications that its mental nature is experiencing those feel- 
ings. It is undergoing the emotions of pain or fear, and it 
is remarkable, that although not organized to be vocal, the 
excitation of the alarm urges it to endeavour to express its 



tic plants, insects settle and feed on its skin ; but the sea-fowls relieve 
them, by perching on their backs, and picking out what is molesting 
them. Their sight is weak, but their hearing extremely acute.— Kerr, 
p. 120. 

* The sea ape, trieh. man. siren, five feet long, with a head resembling 
a dog, with sharp erect ears, and a sort of beard on both lips, is of this 
character. M. Steller describes it, as he saw it off* the coast chT America, 
to have been fhll of fVolic and monkey tricks. It swam round the ship, 
looking at it with great amazement, sometimes raising its body a third 
part put of the water, and keeping erect for a considerable time ; then 
darting under the ship, aud appearing on the other side. At tmaes it 
dived, and brought up a sea plant like a gourd, which it tossed up and 
caught it, and played many fhntastic tricks. 

1 T. Linn. 825. 1 76. 837. $ lb. 807. 

II lb. 753. IT Kerr's Linn. 118. ** lb. 124. 

tt Jb. 123. " After a victory, they make a noise somewhat like tha 
chirping of a cricket ; and after a defeat, or a wound, will mew like a 
cat.*'— Bingl. An. Biog. i. p. 169. 

U /&.. 122. " Their voice is not much unlike the deep bellowing of tte 
bull. The young ones bleat like 8bfiep.''W BiofL 109. 
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sensations by sound. This seems to imply some unknown 
connexion between the feeling of pain in the living principle 
and those nerves and muscles of the body which can be 
made to signify it by sound to others. Where the organ 
of voice has been elaborately provided, as in the babe, we 
might expect an interior communication to have been pre- 
pared between the mind and its moveable larynx : but when 
no specific function has been made for the modification of 
sound into an expression of the feelings, it is extraordinary 
that the excited creature should seek by that to denote its 
apprehensions. It is another intimation that this marine 
claiss of animals have those emotions which we term mental 
feeling, that when the ursine seal is in that state which we 
call grief or vexation, it has been observed to shed a flood 
of tears.* This bodily effort has such an appearance of 
intellectual sensibility, that the rules of just reasoning in- 
cline us to hesitate before we deny its identity in this ani- 
mal. Other feelings in this tribe seem to be of this charac- 
ter, t Fish indicate emotions which imply that a real sen- 
sation of alarm is affecting their living and thinking princi- 
ple precisely at the moment of actual danger, when feat 
would be rational in the most intelligent being.t 

But if fish are sensitive to pain and fear, they are as 
susceptive of pleasurable feelings. They have the appear- 
ance of a placid and contented state of existence. No biid 
or quadruped seems happier. None have fewer wants. 
None require less means in order to be comfortable : they 
need only food ; and yet they can subsist even .without this 
when the abstinence is necessary. They suffer nothing 
from inclemency of weather, or variations of the seasons : 
nothing from heat, cold, frost, rain, or bitter winds. They 
seem to be generally exempted from disease. They are 

♦Kerr's Linn. 122. 

t It has been stated by those who have observed this animal in its 
native element, *' that seals delight in thander-storms ; and that daring 
theae times they will ait on the rocks, and contemplate with apjparMit 
pleasure and gratiAcation the convulsion of the elements." — mnf^vf, 
vol. i. p. 160. 

; Thus the gobnis schloperi, when pnrsaed by other fish, seeks ntam 
In the mud.— Turt. Linn. 748 — When the levigatus tetrodon is 

alarmed it erects its prickles.— /&. 891 When the gelatinosos of 

Kamschatka, a foot and a half long, is first caught, it trembles like a 
piece of jelly.— /&. 906 — When the tagara raia of the Red Sea is taken. 
It beats violently with its fins in great agitation.— /&. 090. 
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always in one even temperature ; they enjoy a longer con* 
tinuity of health and strength than most other animals ; 
and from these causes appear to possess a natural longevity, 
which in some of their classes surpasses that of man.* It 
seems to have been ascertained that even a carp may live 
for one or two centuries.! Some have the comforts of 
family association ;t others, that of large mutual society.^ 
One kind has the gratification of suckling and nursing. II 

* Lord Bacon has tbns estimated these advantages ; " Most of the 
disorders incident to maukind arise fh)m the changes of the atmosphere : 
bat fishes reside in an element little subject to change. Theirs is a 
uniform existence. Their movements are without effort, and their life 
without labour. How long a fish continues to live, is not ascertained ; 
perhaps the life of man would not be long enough to measure that 
of the smallest." 

t Two ways of determining the age of fishes have been d'^vised. One, 
by numbering the concentric circles on the scales ; the other, by those 
in a transverse section of the backbone. On examining a fish's scale 
by a microscope, it is found to consist of circles, one of which is added 
every year. The same annual addition occurs to the backbone. By 
this mode, Buffon found a carp to have lived 100 years. Oesner had 
one as old : and Uberti affirms, that another was of double that period. 

Buffon'a Nat. Hist. Goldsmith's Nat. Hist. vol. ill, p. 428 The age of 

the skate and ray, which have no scales, must be judged of by the back- 
bone. Dr. Forsrersaw carp in Prussia between 60 and 70 years old. — 
Phil. Trans. . . .In the royal pond at Marli, some particular fish were alive 
in the middle of the eighteenth century, which were traditionally re- 
corded to have been placed there in the reign of Francis L in the six- 
teenth. A pike was found to be 90 years old ; and Gesner states, that 
in 14^ one was taken in Swabia that had a brazen ring with the date 
of 1230. But it is desirable to have such fkcts confirmed by modern ex- 
perience BuflR)n thought that whales have lived 1000 years; but 

Schultz argues, not unreasonably, that this inference is not sufficiently 
grounded.— Sch. Arist. Anim. 

t The seals, and walrus or morse, live in the society of their own 
fhmilies and of each other, and are flrequently seen basking together by 
scores and hundreds. The porpoises are seen swimming together in 
large herds, sometimes in regular lines very slowly, and tumbling 
about in the waters ; at other moments, darting forwards with great 
velocity in an irregular manner.— Kerr's Linn. p. 363.... 1" When a 
manati is hooked or struck, the whole herd will attempt its rescue.'*— 
Bingl. vol. i. p. 154. 

$ The numerous fishes that live and sail together in vast shoals are 
instances of this kind of association. 

II The common whale suckles her young, and takes care of it with 
great affection.— Kerr's Linn. 357. The female seals also suckle their 
offspring for six or seven weeks, in caverns or hollow rocks, and then 
take them out to sea when able to take care of themselves.— Kerr, p. 
134. The morse tribes also suckle their young with attention and fond- 
ness. Tilt dugoa trichichiui lias breasts like a woman.— Kerr, p. 118. 

T2 



221% SAOftKD BniTORT Ot THE WORLD: 

Their sportiTeness evidencas tfaeir enjoyment ;* and their 
motion by swimming, behiff always govmmable as to its ce- 
lerity by their own ^wiU, is gentle or ra|Hd, just as they 
please ; and must therefore be an exercise as pleasiirable to 
them, as those of our own race who can imitate it find and 
dechure it to be to human sensibility. Even their fear can 
subside when the reason for it ceases.t 

The just conclusion £rom an extended and impartial re- 
view of the habits and appearance of this class of animals 
seems to be, that fish have a general tranquillity of char- 
acter and nature, combined with much agility of move- 
ment ; and possess, for the most part, that peaceful comfort 
of life and feeling which gives the great charm to sentient 
existence in every form and region. Animated and pacific ; 
many species fond of social combinations ; the more insu- 
lated most conmionly inoffensive to each other ; those ap- 
pointed to be the food of others, becoming so without contest 
or passion ; each with few bodily wants or exciting grati- 
fications — the great deep usually presents to our considera- 
tion an immense space of animal harmony and of temperate 
enjoyment. No life can be simpler than theirs — ^none 
seems more universally soothing and pleasurable. Pain has 

'* The seals are seen wallowing iu their miry beds, and tumbling play- 
fblly over each other. — Kerr, 122..... The dolphin and porpoise are 
often seen sporting on the water. Many fish display the same kind of 
joyous activity on the water.. . .Crantz mentions, that walruses, when 
playing about the water, have been flrequently observed to draw, with 
their long tusks, sea-fowl beneath the surfkee, and after a little while 
to throw them up into the air. " As they do not eat these birds, this 
can be done only out of wantonness and fyolic." — BingJ. i. p. 154.. . ." A 
seal tamed in an island near Edinburgh had all the affection and playful- 
ness of a dog. It fawned about its masters, licked thehr hands, and met 
them on their return. It would snatch up a stick or brush, scamper off 
to the water, and swim about with it to a distance. It always came 
back with what it had taken, and laid it at their feet, fawning and fond- 
ling all the while.**— The British Naturalist. 

t When the seals are attacked, " They fall into the utmost conftision, 
and tumble down, and tremble so violently, that they are scarce able to 
use their limbs. When, however, they find it impossible to escape with- 
out fighting, they become desperate, and turn on their assailant with 
vast noise and fury. But when they find themselves uninjured, and 
that there is no intention to assail them, they soon overcome their fear 
of mankind. Steller, when he was on Beluing's Island, lived fbrsix 
days in a hovel that was surrounded by these animals. They wera 
soon reconciled to him ; would observe with great apparent calmness 
what he was doing ; would lie down near him ; and even suffer him to 
take hold of and play with their subs."— Blngl. An. Biog. vol. i. p. 168 
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but little or brief residence among them ; for, even when 
absorbed by larger ones for nutriment, they are swallowed 
without laceration, and entombed in darbiess and death 
before they are well conscious of their change of situation. 
Death therefore is to them what the Druids, in their my- 
thological theories, sang it to be to man : 

A ebange which can bat for a moment last— 
A point between the Aiture and the past. 

Thus they represent to the contemplative mind an actual 
image of placid happiness in life, and of unfelt departure 
from it. 

Such are fish. — It is our advantage above them, that we 
can add to their physical placidity the enjoyment of the 
moral principles ; the mental sensibilities ; occasional de- 
lights of exquisite joys ; intellectual activities ; the sub- 
limer feelings of our highest destination ; and the gratify- 
ing pleasures of social communication. All these occupy 
and attract us, and furnish many a banquet in the succes- 
sion of our revolving years. Tet, amid life's varied streams 
and sources of transport and pain, often mingled and often 
alternating, we learn at last to prefer those milder and more 
certain or enduring pleasures which cahnly sooth us, to the 
bustle, the labour, and the excitements that engage and 
animate our youth and maturer strength. Agitation and 
emotion at length lose their charm : they disturb more than 
they amuse us. As age advances to its sober evening, we 
perceive and appreciate the value of conscious life without 
pain ; of sedate tranquillity ; of reposing, yet not inactive, 
thbught; of sensibility without perturbation; of patient 
hope ; of resting moveability ; of sensations that please, 
but do not agitate ; of intellectual rumination ; and of 
those solemn aspirations of sacred foresight, of prospectire 
gratitude, and of humble reliance on the great mediatorial 
Benefactor, which close our mortal days with true dignity, 
and make even dissolution an inestimable blessing.* 

* Among the living creatnrea in the waters are the tkstackous and 
CRUSTACCUU8 cla8«es. The first are remarkable for the aoftnass of tbeir 
bodies, the continuity of their parts, the simplieity of their aaoath, and 
the permanency of their attachnoent to their eaicareoiM dwellings. Thair 
shells are principally composed of carbonate of lime, widi a small portioa 
of animal matter. They are divided into thzw amogsoMiits; dis 
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££TT£R X. 

Oft ttt Ifflliff* ii< JPy MOiiiw <^ <*» wwttof iVcne^ loiUeik appears 
iKkA»rttk.Cfdirqfaaum ai e d Bei»g9, 

Tbh babito of fisbes aie too little known for us to form 
mffident idoM of the extent and degree of the mental fiaic- 
qRy which aoiMm^panies thdr living principle. The aimi- 
Janty of their bram to that of birds was remarked by one 
of our distingnished anatomists of that grand function of 
owr present mode of existence.* Their organs of sense 
resemble ours in the principle of their construction, with 
particular modifications to suit them to the wateiy medium 
m which they live.t 

That they possess and exercise volition many show* 



BiVALYKs, inclading oysters, cockles, nrascles, scallops, &c. ; the uni- 
valves, as periwinkles, limpets, walks, and snails ; and the multtvalvbs. 
Bosc has classified theee under several subdivisions, in his Hist. Nat. 
des Coqailles, in the Diet. Naturelle. In his system, the arrangement 
is more methodical, and the genera more definite, than in the Linnsaa 
system. The Supplement <^ the Ed. Encycl. art. Conchology, details 
the classification of Bosc. Conchology comprises the shells which pro> 
lect the molluscous animals.— Tift. 

The CRU8TACB0C8 have a fibroos texture, articulated members, com- 
plicated organs of mastication, and at stated periods renew their cover* 
uigs. Their shells contain phosphate of lime.— Suppl. Ed. Ency. p. 284. 
^* Br. Th. Willis. As he had traced many resemblances between the 
Imdn of man and that of quadrupeds, so he remarks of birds and fishes, 
"Both these species of animals, coetaneous, and as it were twins at their 
eieation, have their affinity in nothing more strongly than in the fobrica- 
tkMi of the brain.** He proceeds to detail the similarities. — Cereb. Anat. 
VT-Tfi. The parts wanting in the one are absent in the other. The 
additional peculiarities are exhibited by both. 

t Borelli examined the optic nerves of the swordfish, thnnny, and 
odieTs; and disputed with Eustachius and others on their structure: 
contending that they were cross-barred and complicated like cloth, and 
not longitudinal fibres. — Lett, in Malph. Op. vol. ii: p. 1-7 — The optie 
nerves intercussate in them, as in animals. The medulla oblongate is 
■axaetly analogous to that of birds ; fitting the one to swim in the sea, 
and tiM other for that flight in the air which may be called an arariai 
natsibon.— Willis, 75. Their cerebellum resembles that of the more par* 
liBct sBimals.— 70. Casserios Placeatimis aseribed dftetery imvvw ta 
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The two Bwordfishes who planged their beaks into the 
ships they pursued, apparently supposing them to be whales, 
or some analogous substance, exhibited a vigorous deter* 
mination of their will to their own perdition.* Yet, thoush 
mistaken in the object, the blow was not ill judged, nor the 
force with which it was given ; for this would have buried 
their snout so far in a whale as to have enabled them to 
have extracted the nutritive matter they sought by the ac- 
tion, before the whale could have loosened its wounded body 
from their attack. To mistake the keel of a vessel for the 
animal, was not a greater error than a seaman's mistaking 
a whale for an island, or a fog-bank for a real shore, which 
has been repeatedly done.'( 

The fish which climbs trees displays an equal exertion of 
peculiar will, though its exact intention is not known, be- 
yond the general idea that it is seeking for food, or some- 
thing agreeable to its perception.^ The salmon exhibits a 
remarkable instance of determined effort to effect a rational 
purpose, in the extraordinary leaps which it makes to sur- 
mount cataracts or other obstacles which impede its pro- 
gress as it ascends a river. This requires, not only will, but 
correct perception and judgment, as its muscular exertion 
must be regulated by the extent and natuft of the hinderance 
which it meets with,^ and by a perception of the height to 
which its spring must reach. Other fish can make such 

* See before, note [*] p. SI 6. The whale endearoan to strike its 
agsailant with its tail ; of wliich one blow would destroy him. The 
swordnsh, by great agility, avoids the descending ruin, and, boondinf 
in the air, again flills upon tlie whale. 

t Milton has noticed one of these illusions — 

** Him haply sIumbMng on the Norway (bam 
The pilot of some small night-foundered skiff 
Deeming lome island, oft, as seamen teU, 
With fixed anchor in his scaly rind 
Moors by his side."— Par. Lost. B. I. 

X The perea ecandens, which inhabits rivulets in Tranquebar ; about 
a palm long. By the mesne of the spines of its gill-covers, and ths 
spinous rays of its other fins, it crawls up trees.— Linn. Trans. voL iii. p. 

68 Lieut. Dalderff saw it ascending a palm growing near a pool of 

water, and had got up five foet when observed. It was very tenacious 
of life, for it moved about on dry land many hours after it was taken.— 
Jb Dr. Shaw calls it the climbing spams.— O. Zool. vol. iv. p. 476. 

$ Mr. Pennant watched them at Port Aberglaalyn, where thcnr had ta 
pass a perpendicular fUl. They sprang up quite straight, and with a 
tremulous motion. They do not always suceesd in thMr first leap, and 
ia that case repeat it, if they can, till they have eleared tte diflfeuliy 



tACflUKB HBTwnr or noB irosij> t - 

«levitiiig itails wbfln thsr dhiMMB.* Tbe mwenl sped^ 
of flying^fiah duplaj, m like niMiiiflib voliuitaiy exertions 
on emflrgfliiciBf of duigff» in mdeir to escnqpe it, and the 
idea liow thej can do ee : « qMiitaiieoiu; motion far a rea- 
•onable iNnpoae» at tbe pnper moment, and continued as 
long as SbUBcemHj lastey or the abilitj to perfiom it xe- 

manskf 

This periodied migiatioiis of ao many tribes, for tho pur- 
pose ofAeimdating and depositing their egga, display a 
jneatal instinct in rational, persevermg, and efficacious ope- 
yation. Tbe same combination of action and judgment 
appwn in the fish that crawls on land in search of water ;t 
m in the night journeys of eels, for obtaining food.^ Bat 

TiMs iMpk soneCimefl Tor 8 feet.— Brit. Zool. YtiL ix. p. 284 <* On tbe 

liver liflfev, in Ireland, tbere is a cataract about 10 feetbigh,iip wliich 
these llsb leu). They flrequently fall back many times befbre tbey snr- 
SMontit.'^Bing. An. Biog. vol. iii, p. 270. 

t The tront leaps several feet oat of the water.— T. Linn. 847. And 
tbe tricbianis of Sooth America often leaps into boats as tbey pass by. 
— ift. 712. 

* The scorpcena volitans, in the flresh waters of Amboyna and Japan, 
wn than tbe river perch, thus raises and suspends itself for a time, 

when pursued.— T. Linn. 757 So tbe trigla volitans of tbe Mediter« 

luiean and Asiatic seas flies out of the water in every direction when 
ondangwed. — Tb. 834. K. -The exoccetus volitans is tbe most celebrated 
for this exertion. It is done in all by tbe pectoral fins ; but the flight 
ean be supported only while tbey are wet. Captain Tobin watched 
them about Otabcite. Tbey use their tail to supply their pectoral wings 
with tbe needed moisture. He fivquentiy saw tbe diripbins and bonitos 
In pursuit of them ; but none could go beyond 100 jrards without dipping 
in water flat a firesb supply of wet. . Its length is firom 12 to 1ft inches. 

— Penn. Br. Zool. vol. iii. p. 333. Wood, 2Sool. vcd. ii. p. 187 They 

are sometimes in danger flrom sea-birds while in the air; but this coinci* 
dence of their presence cannot very often occur. Tbe casual incident 
has been dolorously magnified into an habitual circumstance, and tbe fish 
supposed therefore to lead a miserable life. It is most probable that, 
having the power of tbe aerial excursion, it oftni uses it for its own 
amusement. 

t The callicbtliis silnris " inhabits small running streams of Europe, 
sod when these are dried up, crawls aeross meadows in search of water." 
When confined, ** it is said to perforate the sides of reservfdrs fte the 
imrpose of makuig its escape.''— T. Linn. p. 839. 

$ During the night tbey wander along tbe meadows in search of snails 

and worms Dr. Plot menticms this flict in his History of Stafibrd- 

shire. That they can travel out of water is certain . . . . M. Arderon saw 
them sliding up the dry flood-gates of tbe waterworks at Norwich, six 
feat above the surface of tbe water, with tbe greatest ftdUty, to get into 
the water above the gates.— Phil. Tr. vol. xliv. p. 895. . . .Dr. Anderson, as 
ks walked by the Dee, observed a close connected stream of young oels, 
two iadies long, moving along the edg9 of the liver in shosi water. Tbe^ 
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vrhen they move with the semblance of following a con- 
ductor, in a marshalled form, we cannot avoid inferring in 
them the same degree of reasoned intention and judgment 
which we ascribe to animals who exhibit such habits.* 

Ax distinct action of judging mind appears in th^ fish 
that directs the projectile blow on the insects it perceives, 
and desires to make its food ; for this requires a careful pro- 
portioning of the force to the distance, and to the amount 
of the water that is thrown ; in this operation an accurate 
perception and instantaneous judgment are necessary in 
order to produce so continually a successful result, f 

The fishes that hide themselves in the mud, to be in safety 
from their assailants, or to avoid danger, or to procure com- 

moved on, night and day, without intermption, fbr several wedcs. Their 
progress was about a mile an hour. That place was six miles flrom the 
sea. The shoal was not less than flrom 12 to 20 feet in breadth, and very 
long. " Whence they came, or whither they went, I know not. I am 
told the same phenomenon takes place every year at the same season.''^ 
And. Bee. Wood, Zool. vol. ii. p. 13ft liels are in some places so nu- 
merous, that in the Garonne 00,000 are said to have been taken in one 

day by a single net Dr. Bloet mentions that many wagon loads of 

them are conveyed Aom the mouths of the Baltic into Saxony. — lb. p. 
137 The following passage explains what Dr. Anderson saw : ** Eels 

f»roduce their young about the end of summer. They are said to descend 
nto the sea for this purpose, and to take the ojfportunity of the most 
obscure nights, and when the rivers are flooded by accidental rains, to 
seek the ocean. The young fry begin to return into the flresh water 
about the end of January ; and continue their passage for the three fol- 
lowing months, during which time they are taken in the river Amo by 
millions ; but of so small a size that a vast number of them goes to a 
pound.**— Gold. Nat. Hist. vol. iii. p. 257. 

* The lavaretus salmo "inhabits Northern Europe ; and in spawning 
time approaches the mouths of rivers in immense shoals, swimming near 
the surfhce, in an acute-angled column, with a leader at their head."— 
T. Linn. p. 852. Phil. Trans, vd. IxiiL o. 149. • • • The thnnny migrates in 
a regular parallelogram. 

t The cnetodon rostratus, about dz or eight inches long, flreqnents the 
seashores in tbe East Indies. When it observes a fly silting on the 
plants that grow in shallow water, it swims to the distance of five or six 
feet, and then, with surprising dexterity, ejects out of its tubular mouth 
a single drop of water, which never /ails striking the fly into the sea, 
where it soon becomes its prey. Hommel, a Dutch governor, had some 
of these flsh put into a tub of water, and afterwai^ pinned a fly on a 
stick within their reach. He daily saw these fish shoot at the fly, and 
with such dexteriw that they never fhiled to hit their mark.— Phil. Trans. 

vol. liv. p. 89 Pallas describes the sisBna jaculatrix as securing fliea 

by a shnilar contrivance.— /&. vol. Ivi. p. 186. .. .The roams insidiator, 
in the Indian seas, ten inches long, eatebes aquatie insects, like the 
chntodon, by its snont, which it can IragtiMii oat hito a lobe.— T. Lino, 
p. 785. 
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Ibrt, eyince what lesenibles a perceptton and use of the fit- 
test meaiia to effec^txate their wiahee.* The sahnon, when 
•torms come on, sinka to the bottom ; as if with a right 
'Judgment to avoid what would injoie it :t while those to 
whom the agitatbn idU be rather pleasurable than pemi- 
eionS) become sensible of the impending change, and rise 
to the sar&ce of its lake or stream as it approadies.t 

The .gymnotos and others benumb, by an electrical dis- 
charge, we intermeddler that disturbs it, or the fish that it 
desires to arrest and swallow for its nutrition.^ 

An these are actions for reasonable purposes, very similar 
to what all right judgment would do under such circum- 
stances. The whale displays not merely maternal regard, 
but eyen affection, for its mate, and has shown the deepest 
•oirow when deprived of him. U That they are attracted by 

* *< The schloperi gobins, in the lakes of A.mboyna, when pursued 

fhVLBt hides itself.— T. L. p. 748 The flat-fish tribe, pleuronectes, bury 

themselves in the sand, except their heads, to escape the notice or attack 

of those who seek them for prey.— 16. p. 761 The tobianus, or sand 

lance, on the recess of the tides, being exposed by the retreat of the 

water, penetrates a foot deep in the sand. — lb. p. 714 The fossilis 

cobitis, a resident of the muddy streams, withdraws into the mud in 
winter, as if to avoid the severity of the cold.— p. 837 

t T. linn. p. 846. 

i As the glanis silnrus, which inhabits the deep ftesh waters of En- 
rope and the East.— T. L. p. 840 .... So the fossilis cobitis, which is very 
restless before a storm, disturbing the water, gets as near as possible to 
the surface. — p. 887. 

$ Bloch, Ichth. V. p. 38. Shaw, Gen. Zool. iv. p. 41. The gymnotus 
abounds in the rivers of Surinam. The shock takes place if only one 
hand hold the fish and the other is put into the water over .its body. 
Its effects exactly resemble those of atmospherical electricity, communi- 
cated by the same conductors, and intercepted by non-conductors. — Dr. 

Garden. Phil. Trans Thesilurus electricus, in the African rivers, 

communicates a similar shock when touched, but less violently.— T. L. 

p. 840 So the tetrodon electricus, described by Faterson in the Phil. 

Trans. It inhabits the holes of the coral rocks in St. John's Island. 
The raja torpedo, described in the same work by Walsh, has also this 
electrifying power. 

II The incident mentioned by Anderson is, that as two Vrhales were 
saiiing together, a male and a female, one was harpooned by the whale- 
fishers. It made a long and formidable resistance. Its companion at- 
tended and assisted it, and when the wounded one expired, stietdied 
itself with great bellowing sounds upon the dead fish, and voluntarily 

shared its fate.— Golds. Nat. Hist. vol. iii. p. 443 A female grampus 

and her young one were ashore when attacked. The mother got offibut 
finding her young one detained, came back again to release it or to share 
its fiite. Waller's poem of the Summer Islands ootiees this dream- 
stance. 
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light, and even distant light,* — ^that any'shoold he afiectible 
by coloursf and by external appearances, which is asserted 
even of the 'whale,t — ^imply a sensitivity which has a close 
relation with intellectual impressions, and with some feel- 
ings or associations in themselves, that we have not yet dis* 
criminated. Some also appear to distinguish musical sounds, 
and to be interested by them,^ and even to perceive the 
meaning of other signs that aSect their sensations.il 

The dolphins exhibit both social and parental attach- 
ments,ir or at least habits which claim the name of feelings, 

« The spinachia gasterosteus, a sea-flab, foHows a light.— T. L. p. 829. 
....A shining light so attracts fish, that the Indians mi the Canadian 
rivers fix a large piece of blazing bark on their canoe in their night fish- 
ing, and choose that time of darkness as the best for their object. — Head's 
Forest Scenes.. , . .In every sea it has been found that fishes follow light. 
"On lighting a fire in the boats, they become snrronnded by fish. The 
eastern islanders therefbre make such a flame. It is the constant 
usage of the American boatmen ; so of modem Greece and ^cily, and 
all over the Mediterranean. Lighthouses are p^nts of attraction fbr 
fish, as eflbctual as Q>r woodcocks."— Jour. Science, No. 42, p. 265->367. 

t The salmon ^ is said to be fearAil of any thing red, but aUnred by a 
white colour."— T. L. p. 846. 

t The Greenlanders have a traditional belief that the better they are 
dressed the less the whale avoids them, and therefore go out in search 
of than in their best apparel, which they put off as soon as they havs 

struck and mastered their victim.- Wood's Zoog. ii. p. 136 If this 

impression were really founded on experience, we might infer that the 
whales had distinguished the harpooners fh>m the festive dress, and, 
Dot aware of the miudulent hypocrisy, supposed its wearers to be, like 
other navigators, traversing the ocean without any design of hostility to 
themselves. If the ftct be true, it implies much attention, observa- 
tion, and discrimination, not erring in its aim, but made erroneous by 
deceit. 

$ The large manattw or lamentin is said to delight in music.— Ken's 

Lina p. 183 Gesneraflrmsthat sturgeons are delighted with sounds 

of various kinds ; and that he has seen them shoal together at the notes 
of a trumpet.— Gold. N. H. vol. iU. p. M8....-Nurembnrgius raentioos 
pond-fish that assembled at the sound of a bell, to reeeive thetar food.— 

Nat. Hist. L. 8 Dr. G. Sergius saw a shnilar circunwtanee In the 

gardens of the Archbishop of Saltzburg, where the troats came togetbw 
to the gardener when he rang a little bell. , , 

II A friend has often seen a gentleman, who had partienlarly attended 
to a fow fish in his pond, wave his hand gently over the water, when he 
wished them to come to him to be fod ; and that slight alteration, for tho 
moment, of the light on the water, was suflielent to bring them to him, 
and take the worms he offbred Ihrni bis fingers. 

IT Fishermen say tliat dolphins, like whales, love to live in socieCy, 
and have much attachment to their little ones, and defend them couuBfS- 
ously when pursued.— Bull. Univ. 18f7, p. lOiS. 
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from their similarity to the effects of such sensibilities;. 
Their braiQ has much approximation to our own.* 

IVolhing is a more striking indication of the possession 
of a mental faculty in an animal than its susceptibility to 
that process and result which we call taming. It implies 
attention to the teacher, a comprehension of his meaning, a 
perception of the connexion between the means he uses and 
the eflect he purposes, a desire to ccnnply with his wishes in 
order to obtain the gratification which follows the docility, 
and a self-governing power to coerce its natural habits for 
the time, and to assume the others which its instructer or 
feeder imposes. Eels exhibit this teachability ;t carps have 
become familiar,! and so has a trout ;^ even pikes luive ac* 
quired such habits. || Seals likewise become tractaUe like 

* Tbe dolphin's brain, like that of the orang oatang, is distinguished 
by its large size. After the orang's, it is that which approaebes nearest 
to that of man*8, though, if compared with its propmrtion oT nerves. 
spinal marrow, and cerebellum, is much less in nmgnitnde than tbe ha- 
man. In the one dissected, the hemispheres were smaller in proportion, 
for they did not entirely cover the cerebellum. It had more width than 
length, compared with man's, though other mammalia have it otherwise. 
Its cerebral hemispheres showed more numerous circumvolations uid 
fUnrows than all other animala These were more numerous in pro* 
portion than even in man. Its cerebellum was proportionably greater 
than in man, and the base of its brain was larger.— Bull. Univ. 1827, p. 
106-108. 

t In Otaheite " eels are great fa? ourites, and are tamed and fed until 
they attain an enormous size. These pets are kept in large boles two 
or three feet deep, partially filled with water. On the sidm of these pits 
they generally remained, excepting when ccUUd by the person who fed 
them. I have been several times with the young ctdef when he has sot 
down by the side of the hole ; and by giving a shrill sort of whistle, has 
brought out an enormous eel, which has moved about the surfkce of tbe 
water, and eaten with confldenceout of its master's hand." — £lii8,Folyn. 
Rps. vol. ii. p. 286. 

i Dr. Smith describes the old carp at Chantilly as so tame, tbat when 
any one approached their pond, they came to the shore in sucb nombera 
and eagerness as to push each other out of the water, uid as if asking 

for the bread that was given them.— Tour to Contin So tbe carp la 

the King of Prussia's garden came to the shore in order to be fba.— 

Wood's Zoog. vol. ii. p. 208 The golden carp, or goldftstT, are kept in 

ponds in China, where they are regularly fed, and taught to rise te the 
surface at the sound of a bell, in order to receive their nonriahniMit.^ 
Shaw, Gen. Zool. Penn. Brit. Zool. vol. iii. p. 374. 

^ A farmer near Pontypool had a trout 27 years in his wriL His 
ftmily became fond of it, and it would frequently eat worms oat of the 
children's hands, but if a stranger came, it would hide in a mmH bols 
for the rest of the day. — Heref. Joum. 3 Sept. 18Q8. 

II A. pike, in a pond at Ely, became so tame as to fbllow dis wavilf 
of a handkerchief to any part of tbs pond. 
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dogs.* What these could be trained to, others are most 
probably as capable of imitating. There is nothing in their 
configuration that should make this degree of improvement 
their exclusive particularity. Some of the inhabitants of 
the water exhibit an extraordinary degree of memory, a 
faculty that is always connected with other powers of mind.f 

The conduct of the pilot shark, the little fish that acts to 
him as a jackal was reputed to do towards the Uon, implies 
faculties of observation, thought, will, decision, and com- 
munication, quite congruous with the same capacity in any 
reasoning being.t The personal vigilance of the seal, and 
the stationing of a watching guard, are actions of foresight, 
reasoning, and a selecting judgment.^ 

There must be some sociki feeling or gratification in being 



♦Kerr's Linn. 124. 

tThat salmon should remember the spot where they have once 
spawned, and return to it again after a long voyage to the sea, and be 
able to know their way to it firom the vast ocean, is one of the most ex- 
traordinary exertions of fiah intellect that can be mentioned. Yet M. 
De la Lande, who had fkstened small rings of copper to the tails of some 
of them to ascertain the fkct, was assured by the fishermen that they had 
returned to the same place for three succeeding seasons. — Wood's Zoog. 

vol. ii. p. 176 A fhrmer of Aberdeen brought home a young seal, 

and fed it for three days with bread and milk. His wife disliking its 
presence, it was taken out of the town by the man and some friends, and 
thrown into the sea ; but it returned to them, notwithstanding every en- 
deavour to repel it. The tallest then walked into the sea as far as he 
safely could, and threw it into the waves, while they hid themselves be- 
hind a rock ; but the animal again advanced to land, and found them 
out in their hiding-place, and remained with them, till the farmer took 
It back once more to his house. — Bingl. p. 100. 

% M. Caoffiroy, in 1798, near Malta, observed a shark advancing to the 
ship, preceded by two fishes, who went twice along it fVom one end to 
the other, as if to see if It was any thing that would suit him, and then 
resumed their former route. The shark never lost sight of thsm, but 
regularly followed their course, as if he had been drawn by them. The 
sailors threw into the sea some lard on a hook : the fish, who had pMssed 
to some distance, stopped, and the two smaller ones went to examine it, 
and relumed to the shark, who then swam aAer them to the substance. 
He did not see it until they marked it to him, when, rushing forward to 
seice it, the hook pierced his lip, and he was hoisted on board-^GeoT- 
flroy, in Ballet, des Sciences, No. Gl. Wood, Zoog. p. 8S8. 

^ Mr. Pennant mentions, that though seals (Vequently leave the water 
to sleep in the sun on the rocks, they are extremely watchfhl, and every 
•minute or two raise their heads, to see that no danger is approaching 
them. It has been remarked of the species called pboca leonina, which 
sleep in herds in miry places, that each herd places at a distance some 
ef the males as sentinels, and these never (hil t» give alarm If any tbiof 
hostile approach.— Kerr's LinooMis, z. p. 1S9. 
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together, which iudncea to many of Iho Reh tribes to ] 
or association. Snch voIuDtu; society imlicates thnt 
deiive pleumie &om tbe aggTegslion." The neriodicf 
(rralloaa of the heningB, in Iheir immense shoals, en 
tiDCtly diriding thein«el»e» at paniculnr stations into eep 
niaues, and each taking a iliffcrEnt course, and ccnoing tep 
ulacl; to the same stations at the same recurring Beasi>n& 
diaplsy determined purpose, sponlimeoui agency, nnil suited 
knowledge of positions, course, BiiJ places, wliich 
humaji will and judgment.f Other Ssh shoal with 
aagregMioDs of concurring or sympathetic will and decM 
non i and in nnmbera which nuke calculation look like ext ' 
aggeralion.t The regularrecurrenceBof such emigTBliaM^^ 
ii^cate diiecting instmcls ; which, if they originate withte 
'"""' '"' '""B, choice, purpoae, object, and perse- 
s mysterious snhject our real knoi 
ledge only enablDs us to say, that in their stationary ai 

m dolphins ESiMrally awltn In (roopt, Tliey are oR^ 
Mei taiettlH, Oom 11»« (o twenty, gimluUnii slHnil the o«~ ""^ 
todylbllowiieirR. Hawlifns lOOOItajam.— BIncl.l. p. 17B, . 
fiwpiilssiaw wMemimbnilBinmpJwrylnjmHiuli lothtrtf. ' 
•pemacsa wkilsa^aniUIr swim tn irmpa al^mala and ItmiiH. 
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natural abode they seem tranquil, abstinent, and happy ;♦ 
and that the emigration from thence to the distant coasts 
peopled by man, to which they periodically move so multi- 
tudinously, is so connected with human subsistence and 
benefit, that it seems a reasonable inference that special im- 
pulses or instincts of movement are given to them, on pur- 
pose that mankind may benefit from their immense produc- 
tivity.f 

The contrivance of the frogfish to attract its prey within 
its reach had drawn the notice of the ancients ; and it is 
now named piscatorius, from the circumstance.^ Inten- 
tion, judgment, adaptation of the action to the purpose, and 
patient vigilance appear in their habit. 

The susceptibility to fear is strikingly shown in the lob- 
ster. They are apt to cast their claws, on a loud clap of 
thunder, or on the firing of a cannon ;^ but under the excita- 
tion of alarm, they do what has all the appearance of an in- 
tellectual action. If at a distance from their usual hold in 
the rock when frightened, they will spring up towards it, 
though many feet off, and regulate, in the instantaneous 

* ** or all migrating fish, tbe herring and the pilchard take the moat 
adventurous voyages. Herrings are fbund in the greatest abundance ia 
the highest northern latitudes. In those inaccessible seas, which are 
covered with ice for a great part of the year, the herring and pilchard 
find a quiet and sure retreat. In that remote situation, they live at ease, 
and multiply beyond expression." — Golds. 530. Their food is insects, 
but as these only appear at their season, the chief part of the herring's 
life must pass without them. 

1 *' From this most desirable retreat Mr. Anderson supposes they 
would never depart ; but (hat their number renders it necessary for them 
to migrate. As with bees fh>m a hive, they are compelled to seek for 
other retreats. For this reason, tbe great colony if) seen lo set oui from 
the icy sea about the middle of winter."— Golds. 530. The doctor adds 
this strong hut too rhetorical intimation of their amazing numbers : " If 
all the men ia the world were to be loaded with herrings, they would 
not carry the thousandth part away.*'^p. 591. Tropes and figures of 
speech are sometimes used to signify what it is beyond our power to 
number ; but the allusive hyperbole has its proper limits. 

t This fish, which grows to seven feet long, is very sjuggish, and 
swims with difllcultyr but it has two long slender filaments upon its 
head. Immediately above the nose, which are thicker, and round at the 
end. It lurks behind sand-hills or heaps of stones, and throwing these 
appendages over its head, which resemble worms, the little fish are 
induced to approach them as they float, either for play or food, till they 
come within his reach, when he springs and seizes them. — Tun. Linn. 

goe Pliny mentions this fish, which the Greeks called batrachoe, 

sad the I..atins rana. • 

^ Pennant, Brit. Zool. 
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trance hanllyBufficientfoilhernlopaM through.' 

The annul] aiigratianB or the Iimd-crBlw of Jamsico, from 
tie nMUnlailw to Qie aea, thera to dapoiile their young broad, 
eiliibil »l»o judging anJ dstorroined rolition in Bleadj anil 
pcraevering Bctivilj ftr an important and rational end.t 

The parental and fiiat «Ensibilily and allachment of the 
CBtMCBouB fiaheJ, the walrua and the scai tribes, arc bo lilte 
the same affeclionB in mnnj quadrupeds and in the hanian 
race, that it nouIJ be an appamnt inconsietcncj to give 
ith or denomination. i Wherever joyous feelings 
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exist, and attest their existence by spontaneous movements 
of visible hilarity, we may safely mfer a correspondent pro^ 
portion of mented sensibility. Even the cumbersome whales 
ilisplay such emotions.* 

All the actions we have thus alluded to seem to display 
a thinking mind in varied operation, in addition to that living 
principle which every animal shares in common with the 
vegetable kin^om.f 

Such was the fish creation — a race of beings both feeling 
and thinking, in that particular structure of body and resi- 
dentiary element to which they were assigned. Like the 
vegetable tribes, they have 4>een made to be useful to man, 
both in contributing to his sustenance and in supplying him 
with many important conveniences. But independently of 
the human race, they have been created to be happy beings 
in themselves. From their vast numbers and varieties, and 
the comparatively small knowledge which man has of them, 
and the few out of their numerous species which have been 
converted to his use, we may assume that they were made 
principally on their own account, and for the display to us 
of our Creator's mind, power, thoughts, inventions, and 
imagination. They enlarge our knowledge of his omnipo- 
tence, and give us ocular sensations of its multifarious po- 
tentiality. 

Fish seem to be more exclusively confined to themselves 
than any other classes of animal life. For, excepting the 
few species of birds and amphibious quadrupeds which 
seek them as food, no animal but man knows or notices 
them. They live in an element which is mortal to all but 
themselves ; and no other creature, nor even man, can mo- 

* A naval officer describes hia anrasement near New-Omnswiek, " in 
looking at the gambols of tbe whales, who here congregated in greater 
mtmbem, and seemed more fhriicksome and playfUl. I saw tbeae immense 
ereatiires jumping entirely out of the water, though generally their 
tinwieldy weight allowed ijjrile more than half their length to riae above 
the surfkce, en which they fell upon their broadside with a mAae like 
thunder."— Un. Serv. Joum. Nov. 1831. 

t The vital principle in fish can survive the action of firost. Those 
which were caught by Captain Franklin's party in Winter Lake (Voze as 
they were itcken out of the nets, and became in a short time a solid mass 
of ice. Rut if in this completely frozen state they were thawed before 
the fire, they recovered their animation. This was particularly the case 
with a carp, which recovered so flir as to leap about with some vigour 
•Oer it had beea frozen Sm tlUr^-six boors. 
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lest them, hot as thej choose to &»t near the surface of 
their waves, or to be tempted by the baited hook that de- 
■eends deeper. But th^ are equally unfitted and unable to 
have any concernment with other beings. They die in no 
long time if removed from their habitual fluid : and thus 
they are entirely beings of the world of waters, and have 
no functions or faculties -for any other region or mode of 
existence. In general, they are made to be helpless to all 
assailants. Ammals have teeth and claws, or horns, and 
other weapons for fight or escape, but few fish have such 
endangering instruments. They are an instance that an 
innumerable class of animated beings may exist in great 
comfort and activity, whose prevailing character is that of 
inofTensive and unresistinff nelplessness. They are sub- 
jected to death, and several of their species receive the ter- 
mination of their being at times, by serving as the food to 
others ; but most of those whose life is not thus intercepted 
enjoy it for a duration which few other animals experience. 
But they are principally interesting to the contemplative 
student for the curious jnodification which they exhibit of 
the principles of life and of mind. They show the phe- 
nomena of these as they occur in the finny forms, functions, 
and element. We see in them fish mind and fish feelings, 
and find similarities between these and the faculties of the 
higher orders of animals and of ourselves, which deserve 
all the attention they may excite, and enlarge our concep- 
tions of the nature of the intellectual qualities. They con- 
tribute to prove, that life and mind do not arise from form, 
nor depend upon it ; for they exhibit these as equally exist- 
ing in every configuration, and in despite of diversity. No 
changes of figure prevent or suppress them, nor does the 
matter of the bodily substance united with them either 
cause or destroy them. Life and mind are therefore inde- 
pendent of all material structure, and are some great princi- 
ples added to it and co-existing within it. 
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LETTER XI. 

A hrirf Review pf tkt Molhucoj Testaceeu ZoophyUy and bi^itsoria 
Drdera ; and qf their Indications qf Feeling and Mind. 

It has already been intimated that one of the great char- 
acteristics of creation has been that of multitudinous di- 
versity. This peculiarly appears in the smaller classes of 
animated nature, and among them, in those other orders of 
beings which, besides the fish and crustaceous animals, in- 
habit the sea and other waters. These have received the 
discriminatinff denominations of mollusca, testacea, zoo- 
phyta, and inrasoria. Most of them are ofa miniature size, 
and the latter of that diminutiveness to which we give the 
eeneral name of animalcules. The greatest part of them 
mhabit the ocean ; but the last kind abound in land waters, 
and are found in most infusions. They all belong to the 
division of the invertebrated animals. They have no ver- 
tebne. 

The MOLLUSCA are described as " naked simple animals, 
not included in a shell, but furnished with limbs." The 
slug, limax, is placed by Linnens as the first genus of the 
class. There are many genera, and of some of these the 
species are v;pry numerous. The absence of vertebrs has 
occasioned them to be considered by some as an inferior 
class of beings. This deffradation in the scale of existence 
IS not satisfactoiy to other naturalists, who see in their 
smaller frames indications of a carefhl and complicated 
construction.* 

The actinia, or sea anemone, is a numerous genus of this 

* M. G. Cuvier thinks that the mollasques in general, and eepecialiy 
the eepbal<^)odes, have a richer organization ; one in which there are 
nnore Tieoera analogous to those of the soperior claeses, than the other 
animal* without ▼ertebrs. Henee the moUnsea should not be con- 
founded with the polvpi and other soophytes, but be placed a deiree 
higher in the scale. But though their oraanization approachea that of 
the Tertebrated, yet It it not composed in Uie same manner, nor arranged 

on the same plan.— Bull. Univ. 18S0, p. 447 M. Geoflfry St. Hilaira 

lakes the other side of the qaesUoo against M. CuTier.— A. p. 449. 
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order.* It is viviparous ; it has no aperture but the moutli. 
Feeding on shellfish and other marine animals, which it 
draws in with its tentacula, it rejects in a short time the 
shells and indigestible parts. It is usually fixed to some 
basis, and assumes various forms. When its tentacula are 
all extended it has the appearance of a full-blown flower.f 
Some of its species adhere to rocks,^ others to sea-weeds 
and millepores,^ others to stone.l1 One kind, bellis, the 
sea daisy, has a head like the calyx of a flower.lT Some 
appear to like an association with their fellows.** Their 
sizes vary, from several inches to the smallness of a pea.tt 
The scylla is a genus, one of whose species lives on the 
ocean, among the Boating sea-weed.tt The sepia, or cuttle- 
fish, has a short head, with large eyes, and a mouth like a 
parrot's beak. It has eight arms, with numerous suckers.^ 
One species was eaten by the ancients, and is liked hj the 
present Italians. |||| Another, of a large size, is also a plea- 
sant food.irir In hot climates some grow to a prodigious 

* Dr. Turton enumerates 36 speciea of it The body is oblong, cylin- 
drical, fleshy, and contractile. Tts mouth is expansile, sorroiUHtod with 
moving cirri. — Linn. Sj-st vol. iv. p. 100. 

I The plumera is a beautifXiI species.— /&. 

X The rufa adheres to rocks. The viridis inhabits near Alexandria, 
fixed to submarine rocks. It is an inch in diameter, and has sevOTai 
rows of tentacula. The gemmacea is on the coast of Commdl, in the 
fissures of the rocks. — lb. 102 and 104. 

$ The undata has this position. The priapos adheres to shells in ths 
RedSea.— fft. 

II The cocdnia is fixed to ftici and stones. The alba, searee an indi 
long, is found fixed to stones in the Red Sea. — lb. 

V lb. 103. The dianihus, or sea carnation, inhabits the rocky coasts 
of England, adhering to the under part of rocks. It hajiga down like a 
yellow fig.— P. 107. 

** The sociata, near Barbadoes, is fixed to roeks by its smaUer end^ 
and is generally found in large groups. — lb. 104. 

tt The nodosa, which inhabits the depths of the Greenland Sea, is Ibv 
inches long. So is the gigantea, in the Red Sea. But the pasUla, met 
with in the ocean, lat. ST^^, is only the size of a large pea. It fonus ths 
principal food of whales. — Jb. p. 102, 103. 

Ulb. 

^^ lb. 118. "The body is fleshy, receiving the breast in a sheath, 
with a tubular aperture at its base. In most species are two pediuea- 
lated testacea.** — lb. 

nil The officinalis species, living In the ocean. Whales and plates iriso 
take it. The arms are frequently eaten oflT by the conger eel, hitt avs 
then reproduced.— 76. 119. 

HIT The tuQicsta. Its large body sometimes weighs IMUm.— A. lA 
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magnitude, and are then formidable for their gigantic holders 
and absorbing power.* 

The medusa is another sinffular genus of this moUusca 
order, with a multitude of species.f They consist of a ten- 
der gelatinous mass of varying figure, furnished with arms, 
or a tentacular process. The larger species, when touched, 
cause a slight tingling and redness, and therefore usually 
called sea nettles. They are supposed to form the chief 
food of the cetaceous fish. Most of them shine with great 
splendour in the water.t This property of disengaging 
and emitting light is one of those mysteries of the lumi- 
nous fluid which has not been adequately studied. This 
most universal agency of nature is as yet very imperfectly 
known, though {dways about us, within us, and acting con- 
stantly around us with silent but irresistible power. The 
aurita species of the medusa is frequently found floating in 
the sea, from two to three inches in diameter, and when the 
sun shines upon it a beautiful splendour is reflected from it. 4 
The noctiluca kind wander in large groups in the Mediter- 
ranean and Atlantic, illuminating the waves, and if shaken 
in sea-water they discharge sparks of light.|| The size of 
this ffenus varies, from twelve inches in diameter to an 
eighth part only of that extent. IT 

The ASTSBiAs, or starfish, or sea star, is another abun- 
dant genus of the molluscous animals.** They are all in- 
habitants of the. sea, and have the faculty of renewing the 
part of their body which they may lose by violence. Some 
of their colours are interesting.ft But the most curious of 

* This is tbe oetopns of tbe Mediterranean and India seas. In the 
latter it aometimes grows to a large sice, the anna becoming nine tk- 
thoHM long. In these aeaa the Indiana never venture oat witboat a 
hatchet to chop off their arms, in case it ahould attempt to flwten on 

them, and to draw them into the water.— T. Linn. 119 Thia species, 

" when opened, ia aaid to exhibit so strong and splendid a light as per- 
fectly to iUominate a daric room."— Tfr. 

t Dr. Tarton diatingnishes 43 apecies. Tbe body gelatinous, orbicu- 
lar, and generally flat underneath. Tbe month central beneath.— P, ISL 

t lb- 121. $ lb. 133. 11 Tb. 

V The octostyla apecies is a fiwt in diameter. The corona ia 4 inches 
across. While tbe mollicina ia but 1^ inch in diameter. — lb. 197, 138. 

** They fix to the bottom, by awimming on the back and bending tbs 
raya. There are 45 species mentioned or thia genua, in the Linnsus : 
many are in the north aeaa. — P. 133. 

tt The rosia ia of a rich rose eokrar in his body,abavs^ad soaieliiiMS 
inclining to elaret.— Ift. 133. 
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PetHiljaity nameioiu now, and aa poculiarly important 
fot iu foHil Bbunduiee in our wicienl rocks, snd Iherofore 
fol il« diiliniiJii in Ibe primilivB ages of our globe, it the 
(H!liiniu, oreea urchin. All of its class are regidentB in Iho 
■ea, ond in n«Ht Kae man; ai« eatable. Their body ia 
ronndish, corerBd nlib a bony, autured crust, and generally 
provided with moTeablB apines.t Their pores are each iur- 
niahed with a retractile lontacuimn or feeler, by which tho 
animal affixes itself to any abject and atopa its motion. 
Many have ten arennes of pores, several only Gve-t It U 
not a large animal.} Many of its species that are found in 
the fossil Blale have not yet been met with in the present 
oceao.ll 

The teslaaea onlec are distinguished from the moltueoa 
b* having tho shelly aliodes, which the others are nithoDt. 
They are soft animus, of a simple stnictuie, and covered 
vrilh a calcareous habitation or shell, whose pleasing va: ' 
tknta of coloar and figure make conchology an agrees 
■tndj. It will be always an arousenient, gratifying, in 
oant, and instructive, to collect the shells we meet in 
walks on Ihe seabeach and elsewhere ; to find out by ci 
panng them with their descriptive catalogues, to what gs- 
QQs, and to what epetdes of thnt genus, Ihey belong, and ta 
arrange them accordingly. This habit will introduce ui Uf 
one portion of the great temple of created nature. 

id their spo- ■ 
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cies 8tin more so.* The lepas, or acomshell genus, is in 
most seas, and adhering to rocks, stones, or shells, t Some 
of its species attach themselves to the bottoms of ships and 
pieces of wreck.t The animals in the phloas genus per- 
forate clay, spongy stones, and wood, while in the younger 
state. As they increase in size they enlarge their habita- 
tion, but remain imprisoned within it.^ Some of them con- 
tain a phosphoric liquor of great brilliancy in the dark, and 
which illuminates whatever it touches or happens to fall 
upon. II 

The mya kind penetrate the sand and clay at the bottom 
of the sea, burying themselves and their shells wholly or in 
part.ir One species of this produces pearl in large quantity 
and mother-of-pearl.** The river Conway, in Wales, had 
formeriy much celebrity for producing pearls of great size 

* Dr. Tarton speeifies 37 genera of these. Some have a great malti- 
plicity of species : the chiton 28 ; the lepas 33 ; mya 26 ; soIon 23 ; 
tellina 94 ; cardinra or cockle, 52 : maetra 28 ; venus 154 ; area 43 ; 
anomia 51 : mytilas, or the mnade, d4 ; nantilus 31 ; bulla 43 ; codus 81 ; 
cypraa ISO: nerites 75; strombos 53; trochus 118; tnrbo 151 ; serpula 
47 ; voluta 144: mnrasx 181 ; patella 220 ; and helix, the snail genua, 
269 species.— T. Linn. 161-610. 

t The balanas species so fix themselves in the greatest abundance in 
the European and Mediterranean sea. The balanoides also, though 
less nnmericaliy. The intertexta is found on the Britidi coasts, 
attached to oysters ; and the costata on the Pembroke shore, to rocks. 
The verruca species fixes on the ostrea islandica, and others.— T. Linu. 
165-170. 

t The tintinnabulum frequently occurs in this situation, in the Euro- 
pean, American, and Indian seas. The anatifera species, or the duck- 
mumacle, is in most seas, and generally fixed in clusters to the bottoms 
of vessels, and to old pieces of floating timber.— T. Linn. p. 166, 169. 

^ T. Linn. p. 172. ** Thus immersed, it lives in darkness, indolence, 
and plenty, It seems perfisctly content with being enclosed in its own 
sepulchre. The influx of the sea-water satiafies all its wants. It is 
found in immense numbers at Ancooo. It is also along the shores of 
France, and on some of the coasts of Scotland ; and is deemed a great 
delicacy."— Bingley, iv. 310. 

11 The dactylns species inhabits among the rocks of Europe, and shines 
by night It is five inches long.— /& — The pusilla, in the American 
and Indian seas, penetrates the bottoms of ships. The teredula, on the 
Belgic shores, lodges itself in timber; while the hians on the American 

islands perforates calcareous rocks and corals.— 76. 173, 174 The 

animal of this genus is an ancidia ; its shell bivalve divaricate ; hinges 
recnrved, united by a cartilage. 

U Its animal is an ascidia ; its shdl bivalve, generally gaping at tme 
end.— T. L. 174. 

** The shell is ft inches broad, and 3i long; and is oOen corroded by 
worms.— A. 176. 

X 
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and value ; but as pearls are deemed a disease in the lish, 
like calculi in the human body, their abundance in the 
Welsh river would indicate that its water had some quality 
or substance which gave the my a a sickly tendency.* 

The 08tr»a. or oyster genos, is well known to us. The 
maxima epecies, which has the shell that the pilgrims to 
the Holy Land used to wear on their return, is in most 
eastern seas in large beds.t The edulis kind, which is our 
repast, occurs in the European seas, afHxed to rocks, or in 
large beds4 The parasitica attaches itself to the roots and 
stumps of the trees which grow close to or overhang the 
water. ^ 

The anomia genus, with its strap-shaped body and bris- 
tles of fringe, is a bivalve, whose species are now in several 
seas, adhering to other things, II and is one of those primi- 
tive creations that is often found fossil.lT The mytilus, or 
muscle genus, has one species which produces the true 
mother-of-pearl, and frequently the most valuable pearls.** 
It has another, the lithophagus, which is distinguished by 
its stone-eating power and appetite.tt Another kind pre- 

* T. L. The glycemeris species is 10 inches broad, by 5 loag.^Ib. 179. 

t It is 5 inches long, by 5^ broad. — lb. 256. The malleiui. a rare 8p»* 

cies in the Indian and Soath seas, is inches long and 4^ broad.— p. 273. 

t The old shells have often an anomia fixed to them, and are fl«- 

Saently eoverad with serpulsB, lepades, sertularia, and other marine pro- 
uctions. — lb. p. 273. 

$ T. Linn. 277. It is more especially seen oa the mengifera, and is 
often as large as the palm of the hand. 

II The epmppiam species is often sticking to the common oyster, thoo^ 
2 inches long, and 2| broad. The sqnamnla is in the seas or Europe^ 
adhering to crabs, oysters, and other fish, as the truncate does to corals 
there. The pubescens, of the size of a cacumber seed, occurs on 
zoophytes. The flexuosa is in the Norway seas, on the madreporas 
prolifera.— T. Linn. 281-287. 

IT The cramolaria, pectinata, gryptins, pecten, dorsata, and some other 
spe«*ie8, are found both living and fbssil : but the plicatella and laconosa 
are known only in the fossil state. — lb. 

** It is the margaritiferus species which inhabit the American and 
Indian seas, eU^bt inelies long, and a Utile broader. The inside is bean- 
tiftilly pottabedT The oatside is a sea-green, or else s chestnnt or a bloom 
c(riour with white rays.— T. L. 200 — Linneos and others found that 
l>y perforating the shell the animal could be forced to produce its pearls. 
So, if part of the inner surfhoe be scraped off, and a small grain of mother- 
pearl be introduced, the animal will efibse its peejly fluid upon It, and in 
time malte it a fine pearl. 

tt It lives in the European, American, and Indian seas; of a cinnamon 
colour ; three inches long and one broad. It penetrBtes and eats sway 
coral rocks, sod sven the hardest marbtos.— A. 
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fers to live in limestone, each in its distinct chamber.* 
The species which wc eat is found in large beds, generally 
adhering to other bodies by its long silky beard. f Others 
adhere to coral, seaweeds, zoophytes, and rocks.t Some 
kinds are in rivers and ponds. ^ One species attains greater 
bulk in the land- waters than at sea ;|| and some are sought 
after by particular birds as a favourite food.lT 

The pinna is a genus which deserves our notice, because 
its inhabitant may be called a marine silkworm. It pro- 
duces a large quantity of fine strong byssus, which the 
Italians weave into a sort of silk.** It surpasses also most 
of the other testacea in the size of some of its species, ft 

* The rugosus, in the seas and lakes of north Enrope. It is nsuallf 
fbond lodged in limestone, in great numbers. Every one oas a separate 
apartment, with apertures; but these are too small for the shell to pass 
through without breaking the stone.— T. L — The phloedis of the north 
seas penetrates beds of coral and its rocks. The corallophagus, of the 
American and Indian Ocean, also perforates them. — lb. 295, ^. 

t The edulis. Its ordinary length is two or three inches ; but it be- 
comes much larger within the tropics, and smaller as it lives near to the 
north. It is in both the Indian and European seas. It is a rich (bod, 
but injurious to some, or at some times.— T. Linn. S91. 

t The cristagalli species is affixed to gnrgonia, in the Red Sea and 
Indian Ocean ; the hyotis and tVons on beds of coral ; the cordatus, in 
the South Sea, adheres to corals and marine substances ; the modiolus 
is found in the European, American, and Indian seas, adhering to nici 
and zoophytes, y^in kind is 6 inches long, and nearly 3 broad. The 
disooni is found in the south seas of Europe, affixed to rocks and other 
shells by its beard.— 76. 289-^296. 

^ The cygneus is flrequent in rivers snd ponds ; fVom S to 5 inches 
broad, and nearly 3 in length. The sellensis, found in stagnant waters 
in Germany, of the unusual size of 7 inches broad by 3 long. The stag- 
nails, in l^ke Schwasca, is still larger, being 8 inches brnu), and 4i in 
length.— ». 993-S98. 

ifThe polsrmorphus, In the Russian sea, is of the size of a plumstone, 
but in fl-esh water it becomes four times as large. It adheres in masses 
to stones and onarine substances, by small tufts. — T. Linn. 

IT The fobs of the' Greenland sea species, which is affixed to rocks by 
a bronzed beard, is the food of the anas hyemalis and histrionica. The 
anatinus, in its fresh water abode, is 5 inches long and above 2 broad. 
Ducks and crows are extremely fond of this, and of the cygneus kind. 
When the crows find their shell too hard, they fly up with it to a great 
height, and then drop it on a rock to break it, when they pick out the 
meat.— T. Linn. 294. 

'* T. Linn. 300. The animal of the pinna or nacre is a Umax. The 
shell is bivalve, fragile, and gaping at one end, with a beard or byssus ; 
the hinge without teeth. It is generally found standing erect in the 
smoother waters of bays, with the larger end a little open. Bfany are 
found a very rich food.— /b. 

tt The nobilis, in the Adriatic and Bfediterr^aeto, «sd in tbe Amsriqm 
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tlieir women ; the bed of the sea being the natural mint for 
this their simple coin, suiting only the simpler state of their 
rude society.* 

The bulla genus, of very varying size, is noticeable for 
one of its many species having with its little body an organ 
like the gizzarid of a fowl for the mastication of its food.f 
Amid the multiplicity of the voluta, one of its kinds, in 
China, is used for beads and necklaces there ; and another 
is fixed by the natives of Tanna in a handle, to serve them 
as a hatchet.t 

Of the many other genera of testacea, the murex, in some 
of Its numerous species, contains tlie purple die of the an- 
cients ; and in its larger shell furnishes an instrument of 
musical sound. ^ 

The helix, or snail, has been used both for medicine and 
food, though it is now denounced as a destructive visiter of 
our gardens. II The teredo genus is the shipworm, which 
is found so often on the sides and bottoms of navigating 
vessels. It is nearly as active in its injurious operations 
there, as the termites ant is to timber on land. IT 

A very peculiar and distinct order of animus, and in 
many of its genera only in very modem times admitted to 
be such, appears to us in the zoophyta ; a term expressing 
animal plants or vegetating animals, and defined to mean 
composite animals efflorescmg like vegetables. This order 

* T. Linn. 343. It is a univalve. Tts animal a slag. There are 190 
species mentioned of this Eenut. — 328-351. 

1 lb. 351. The sh«ll isi univalve and convnlnte ; Its animal a 
Ilniaz. Tboiiffh In otw kind the ovum is four incites long, the birostris 
is no bigger Aian atean.tlie hydatis but a small pea, and the speiia like 
a grain of wheat. — lb. 348. 

I These species are the monills and the epiacopaiis. The latter shell 
Is seven inches broad. The animal is a Umax. Under this genus Dr. 
Turton detaih 144 species.— 364-377. 

$ TheJoco species, which inhabits the Chinese shores, whose shell is 
four or five inches long, contains a purple juice in a vpsicle on the neck. 
—T.Linn. 349. It is the tritonis, which inhabits India, the South seas, 
and the Mediterranean, whose shell, sixteen inches long, is used by the 
nativt^ of New-2^nland as their Miuttical instrument, and by the Afri- 
cans and many nations of the East as a military horn. — Ih. 448. 

II The pomatia snail was introduced into England by Sir Kenelm 
Dighy, for medical pur|>oses. TIih snail was a favourite dish with the 
Romans, and is still used for food duriiiK Lent in many parts of Catholic 
Europe. It is oviparous, and tenacious of life. Thp_egg8 of the bOT- 
tensis, oi^ earden snail, res^mhle small peas. — Ik, 513 

IT Jb. 009. The aoimal is a lereMia. 

X2 
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Species ;* madrepores are a coral, with lamellate, star-shaped 
cavities: they have been divided into 117 species.! The 
millepores are of a similar nature, mostly branched, and 
covered with cylindrical turbinate pores4 The cellepore 
is an analogous genus, with its coral somewhat membrana- 
ceous, and composed of round cells. ^ The isis coral has a 
stony jointed stem, covered by a soil porous cellular flesh or 
bark; the mouths beset with oviparous polypes. Ii The 
antipathcs and gorgonia genera are distinguishable from 
the foregoing, which are all stony corals, by their horny or 
bony nature.ir The alcyonium, is still more fleshy and 
leathery.^* There are several other curious genera placed 

* The animal of these is a hydra or polype. The alcicomus species 
is onen foand in the Indian and American seas, incrnsting pieces of 
rocks, gor^ona, and cocoanuts. The csenilea occurs in vast masses in 
the Indian Ocean. Several kinds are in the north seas. The miniacea 
is a beautifiil little coral, the smallest of its genus, being seldom above 
one-fourth of an inch high.— 76. 633-636. 

t The animal is a hydra ok polype, and lives in the North and Green- 
land seas, and also in the Mediterranean and Indian Ocean. It has 8 
species.— 76. 640. 

t Six species are particularised. — lb. 641. 

^ The mnsica species, a bright scarlet, is fixed to rocks and other 
t»rals in the American and Indian seas. It consists of tubes rising over 
each other by stages, like the cell^ of a honeycomb, divided by parti- 
tions. The serpens is fVequently cast on the shores of the Baltic, 
European, and American seas, adhering to stalks of Aici and corallines. 
The striata and stmes are only seen fossil. The fkscicularis now on 
the Greenland shores is sometimes met with in calcareous rocks.— 
T. Linn. 614, 615. 

II This animal resembles a medusa. The vemincaria species, an 
orbicular star, with a convex disk AiU of tubulate pores, and radiate 
border, inhabits the European, Mediterranean, and Red seas, adhering 
to marine vegetables, and the softer zoophytes. It is the size of a split 
pea, and seems an iniermediaie species between this genus and the 
tubipore and millepore. The fbngites kind in the Indian and Red seas, 
from one to six inches diameter, has sometimes a fbotstalk. The porpita 
of a lupin size, in the Indian and Red seas, and the ananas of the Medi- 
terranean and America, are fyequently (bund tbssil.— ib. 616, 617. 

V The Rnti|iathP8 han a stem expanded at the base! internnlly it is 
homy, and beoet with uniail isplnes: pztfmally it is cnveivd with a gela- 
tinous flexh, be»et with numerous polype-bearing lubercles.— T. L. 643. 
....The fipiralis kind inhabitH the Indian, Mediterranean, and North 
seaa. It is '* of a horny, hard, black 8ub:itance,exceedingly brittle ; very 
long, and variously twisted, and about the size of a writing-pen." — lb. 
. . . .The gorgonia eenus has a iMem which id corky, woody, horny, bony, 
or corinceons, composed of ginny fibres ; or like stone, striate and (aper^ 
ing, becoming xpongy and friable when dry. Mouths with polypes cover 
the surface of the stem. 41 f>p«>cies are noticed. — 7ft. 64.'i-651 . 

** The Ktem is *' fixed, fleshy, gelatinous, spongy, or coriaceous, beset 
with poipye bearing stellated cells.'* 98 apeeiea are emuneraied.^/*. 
8^-656. 
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in this order of zoophytes, which will gratify the patient 
naturalist :* of these, the sertularis has the power of emit- 
ting a fiery light, f 

One of the most remarkable class of animated beings 
which the Creator has chosen to make part of his earthly 
creation, is that diminutive order which is named the infu- 
soria ; described to be minute, simple animalcules, seldom 
visible to the naked eye. The order embraces fourteen 
genera : of these, the finst has a contractile body, covered 
with a shell.^ Cognate with these is the voitioella genus, 
nearly as diminutive, with a naked contractile body, seated 
on a stem, and fiimished with collate, rotatory organs.^ 
The trichoda is a worm, also invisible to the unassisted eye, 
pellucid, hairy, or homed, yet in numerous species. 11 The 

* As the fluBtra; with a fixed stem, coMisting of numeroos cells 
united together and woven like a mat, In which ii« polypes reside. — T. L. 
663 The tubiilaria; with a tnhular stem filed at the baite, the ani- 
mal " proceediniE fr«>in the end of tlie lube, and having its head crested 

with teutacula *' — P. 665 The corallina; is coralline, common, in 

one of its species, on every shore, growing in clustered tiiftf, about the 
tliickness of a large thread, and sometimei used as a vermifuge. — P. 673. 
... .The sertularia ; with a horny stem, producing polypes from minute 

shells with their eggs or living young, and in 77 s^iecies. — P. 675 

The penatula, or sea pen. This is not affixed. It is of various shapes, 
supported by « bony part within, naked at tlie base. The upiter part 
generally hau lateral ramifications, with rows of tubular denticles, that 
produce radiate |iolypes from each tube. Ii has ISspecies, one of which 

is the encrinus.— 687, 690 The hydra, or common poly|ie, which 

fixes itself by its base It is gelatinous and contractile, and Airuislied 
with setaceous teniacula or feeleis. It inhabits fresh waters, and pro- 
duces offtipi ing or egg from Its eidets which fall off. These seem at first 
small pHf)ill«e, out increase in length until tliey assume the parent form, 
and then drop off. It has the pow«r of reproducing its parts when de- 
stroyed ; and if cut in any direction, each separate part becomes a per* 
feet polype.— /A. 691. 

t *' [f the leaf of a plant (o which they adhere receive a smart stroke 
with a stick, the whole aertularia will be most beautifully illuminaied, 
every point from wirich a polype issues appearing as if on fim.** — 
Bing. 344. 

t The branchionus, in ISspecies. Of these, the mucronatus haK a tail 
with moveable spines. The quadridentatus swims with great swiftness 
— T. L. 710-719. 

$ The polyiiiora species. In the European seas, adheres to the fhci 
■eaweed. and appears to the naked eye like a while point. The con- 
vallaria is in frefh waters, on other substances, with tlie same appear- 
ance. — lb. 694-697 Fifty-seven species are iMJticed. 

II The giaiidniella spiecies of this order occurs in fresh water, and in 
vegetable infusions, like a minute pellucid globule. The cometa kind, 
n seen in pure water, a pellucid globule with bruht nM)lecule«>. 1*00 
iranata io stagnant waters ; an opaque globuls, wuta a peUucid mtiglnt 
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cerearia is another class, imperceptible to the ordinary 
sight, yet found to be a real existence, pellucid, and fur- 
nished with a tail.** Ten other genera of the same order of 
miniature beings, but with a full an.l distinct individuality 
oT animal life, have also been traced, studied, and delineated ; 
all unknown to our more distant ancestors, and only re- 
vealed to oigr knowledge by the astonishing powers of the 
microscope and of the luminous fluid.f 

All the orders mentioned in this Letter consist of inver- 
tebrated animals, or those which have no vertebrs. They 
appear, to those who estimate importance by size, to be 
insignificant things ; but magnitude is no criterion of either 
life or mind. The trees of the forest spring from the little 
corculum in their seeds. In that small spot their vital 

f>rinciple, organization, and qualities are abiding. Animals 
ikewise emerge from the larger space of the maternal ova. 
So that the infusoria which the natural eye cannot see, or 
beholds only as a shining point, are not very much less 
than that speck in the embryo of the lion or the man, which 
the vital principle of both, and the soul of the latter, first 
occupy and ammate. This is Hb great a mystery as it is a 
certainty. We see the fact ; however incompetent we may 
be, in our present ignorance, to comprehend or explain it. 

surrounded with short hairs. The sol species is found in water which 
has been kept some time ; its body round, crystalline, dilatable, and 
contractile, with divergent rays of hairs longer than the diameter of its 
body. The linter appears in infusions of old grass. It varies in shape, 
and sometimes has rotatory motions. The innata of salt-water has a' 
contractile funnel form. The lynceus appears in water which has been 
kept some time : its intestines are said to be eminently visible. Sixty 
specimens of this genus have been named.— T. Linn. 703-710. 

* Of its 13 species, the gyrinus occurs in animal infusions. The 
inquieta in salt-water. This kind changes its shape into a spherical, 
long, or oval figure, but always preserves its tail. The mutabilis is 
found in stagnant pools in such innumerable myriads as to cover the 
whole surface with a shade of gr<«n or red. The catellus appears in 
water where flowers have been kept. The head moveable; the abdo- 
men twice as long as that, and filled with intestines. The tenax is in 
water with which the teeth hkve been washed.— T. L. 710-712 

t These are ibegonum, the colpoda, the Paramecium, the cyclidium, 
the vibrio ; leucophra, bacillaria, enchelis ; volvox, so named from its 
quick rotatory motions ; and the monas, the most simple of all know 
animated beings. Of this genus, the termo occurs in most animal 
and vegetable infusions. " Of all known animals, it is the most minute, 
b«!ing so extremely delicate and transparent, as of\en to elude the most 
highly magnifying powers, blending, as it were, with the water in which 
U swiius.*'— Or. Turton'8 Linn. p. 712-784. 
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Mi?i(l can exist in a point, as well as in the giant form into 
which thnt vital spock gradually enlarges. 

But this division of animated nature has not in most of its 
classes the same nu.aber of organized senses which the 
creatures of greater oulk possess, as M. Cavier has re- 
marked.* Yet all these inferior orders exhibit indicatione 
of sentient, feeling, thinking, willing, and acting mind, as 
well as more important animals. In the moUusea order, 
the luna calendula sinks of its own volitifHi into a hole 
when disturbed.! The bolutheria genos contract or expand 
as they please.t The larger species of the medasa, when 
touched, produce a slight tingling and redness in the hand 
of the molester ; and one of its kinds, on feeling contact^ 
contracts itself into the form of an apple.^ A new mollosca 
has been found to form a thread to guide it back to its shell 
when it moves from it. II 

* "In the invertebrates, the senses are seldom to be met with all to- 
gether in the same object. The cepl)ak)|iod8 have no nnell. Beveral 
casteropods can neither heat nor see. The animals of bivalve shells 
nave neither eyes, nor ears, nor rmell ; and the too^yvea, and the races 
below tliem, have, it is affirmed, only the single sense m loach, whleh 
in them is so extremely delicate, as to be acted upon even by Hglit. — 
Kirbv, vol. iv. p. 235. Cuvier, Anat. Comp. vol. il p. 3GSL 

t Turt. Linn. 105 Mr. Hughes says of this sea marigold: " T often 
attempted to pluck one froui the rock to which they are affixed, but 
could never effect it. As soon as my fingers came wttlUn two or Ihrae 
inches, it would immediately contract, and shrink back Into the side of 
the rock. If left undisturbed for two or three minutes, It would ag^n 
gradually come into sight, expanding, though at first very cautiously ; 
But would again contract with surprising quickness wbm my hand B|H 
proaehed.**— Huglies, Nat. Hbt Barbadoes. 

t T. Linn. 1(16. When the echini are alarmed, they iDUMdiate^ 
move all their spines towards the object, and wait an attack, as anarmj 
of pikemen would present thnir weapons. — ^Blngl. 903. 

^The cucumisof the Greenland sea. p. 112. The aea.anemonira, 
though destitute of eyes, are evidently affected by liglH; Am- if a candle 
be tield over the glasses in which they are kept at such a distance as lo 
oommunicate no heat, yet they r^ularly close, and do not open agsia 
till the light is removed. Two of them contested for a pinceoriish, 
like d(»g8 for a bone. The Abbe Dicquemare so placed It, as that two 
anemonies had each hold of an end. Bach swalk>wed on UU their 
mouths came in contact. They struggled for three htiurs which sbould 
retain the share it had taken, till the gray one lost its hold. The yellow 
then slowly absorbed the rest. The sray made one more attempt; bat 
before he conid fasten on it, the other, by a final oflR>rt, sucked in the 
end.— Bingl. 294. 

Ij Mr. Rane, who has made a new monographie of theaplyala gsnos, 
has remarked a new genus of molluseas gasteropodes, which he calls 
UUopa. Tlus little animal climbs up marine plants, and leavss 111 
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In the testacea order, the argo of the argonauts genus, 
the admired nautilus, when it means to sail in its little shell, 
discharges from it that quantity of water which made it 
heavier than the marine fluid around it, and by this act, 
rising to the surface, erects its arms and expands the mem- 
brane between them to catch the air, and the breeze then 
drives it forward like a vessel under sail ; while k hangs 
down two others of its arms over its shell, to serve as oars 
or as a guiding rudder.* One species of the snail, as winter 
approaches, covers the aperture of its shell with a calcareous 
tid,t as if to keep itself from the cold. The solon not only- 
moves its shell into the sand, and raises it by a dexterous 
use of its powers, at its will, but also gives a striking 
instance of its persisting determination to avoid a danger it 
has experienc«d.t 

Among the zoophytes, the sponge absorbs and rejects 
water from its small mouths ;4 and its tormentosa species, 
stings and raises blisters on the hand that meddles with it.|| 
The tubularia fabrica has not the power to protrude its 
body from its coral tube, but it expands its cirri beyond it 
when the tide covers it ;% and its stellaris species, whenever 
the water is in the least degree agitated, retracts its fine 

shell to do to; but keeps attached to it by gpinnins out a thread, on 
which it returns to It when it pleases. — Bull. Univ. 1831, p. 377. .. .The 
thread is the fniide it provides for itself back to its home. 

* T. Lino. 304. In some places, where the sea is not agitated by 
winds, great numbers are occasionally seen diverting themselves by 
thus sailing about. On the least alarm, they retract their armn, and 
talce In as much water as will sinlE their venel, and disappear down- 
wards. In this escape they are so quick, that Le Vail%ini*fl people,wltb 
all their care and speed could never catch one. — Bingl. 3S6. 

t n. 513. The slug, in order to descend safely to the ground fhun 
the branch of a tree, causes a flow of viscous secretion towards its 
tail, where it forms it into a tnread, which it lengthens to the necessity, 
at the rate of an inch In three minutes. Bingley, An. Slog. vol. iv. p. 
S8S. 

t 1*his raior-fish, to sink into the sand, makes its tongue into a little 
shovel to form a bole, and then into a hook, to sink that deeper, till it 
has buried itself sometimes two feet. When it chooses to regain the 
surface it shapes its tongue into a ball, and pushes up its shell. 

$ lb. 05. When a little salt is thrown into its cell, it rises up imme* 
diately from it; and win, on this excitation, come to the surface as often 
as it is applied ; but If it be once neised by the hand, and afterward 
allowed to retire Into its hole, the salt will be strewed In vain, for it will 
never make iui appearance again. Bingl. 314. 

||i».«SO. fiJ.MBl 
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•.\ ':..•■ .;-■. .%.■.::..-• • .' T':w c«ral architects rival the 
l-er ::i >^i... \» r*« \» r:iii'"t*, anJ exactness. 

Ani'^nj the intiis.iria, the urceolaris B. that seems but a 
small white speck, has a double rotatory organ, which it 
protruiles or cnnceais at its own pleasure.! So the vorticeUa 
convallaria, though only a white point to the naked eye, 
can suddenly contract its stem in a spiral manner, and in a 
moment expand itself a^in, — as the indinanespecias oc- 
casionally contracts itself to half its !ength4 The b<Mnba 
trichoda moves with velocity, and assumee farious shapes.^ 
The vilirios, from paste and blighted wheat, are like little 
eels, and very prolific!! The petty volvox even enter into 
personal combat, like two angry quadrupeds.lT 

Man}' of the other infusoria change neqnently the ahape 
of their minute bodies ; all apparently the actions of spon- 
taneous volition. As far as the movements of all these 
classes of petty animals can be understood, they seem to be 
those of a vital principle of the same kind with that which 
insects, fish, and the other brute animals possess. Sereral 
of these three orders of marine beings can live withoat 
additional nutriment, as many fish seem also to do.** Their 

* lb. 669. The madrepore animals, " when andtotorbed, proCmde 
themselves from their caiiies, and o^iilate from left to r%ht whh an 
extremely quick motion. On any alarm, they immediately withdraw 
inwordis and mithing ia to be seen but the naked stem and braaches.**— 
Bingl. 338. 

IA. 693. Tt is fVeqnently found on the BtallDi of duckweed. 

lb. 697, 69R. 

lb. 703. So tlie vermlcalaris dilates and contracts itseif.— 708. 

In the latter part of the year they are oviparous ; at other seasflns 
they produce live ofTiipring. Tlieir most gieantic individuals are seMoa 
one-tenth of an inch long. If grains of blighted wheat be soaked fiir 
a few hours, they appear in great numbers even when the i^wat bss 
been kept dry for years.— Bingl. 353. 

IT Le Martiniere detached two from the rest: **Like two siroiif and 
active wr(>stleni, they immediately rushed tncether, and attacked eaeli 
other on every oidu. Sometimes one would dive, leaving the adversary 
on the surface of the water : one would describe a eircalar moveawnC, 
while the other remained at mat in the water. Thdr moUona at leilfth 
bseame no rapid as no loi^r to allow me to distiDgttlsh the one mm 
the otiier.'*— La Martin. Ap. Dtngl. 356. 

** Even the slugs can exist for a great length of time, for sevenl 
months Kuccwsively, without food.— Bingley, An. Biog.vol. Iv. p. 9B] . .. . 
Sea aneninnies lived about twe)4'e months without any other (bod fhaa 
the aea- water, ifiough they would swallow pieces of a musde olfcred 

to them. — lb. 293 Wh«>n the pholas pierces the marble and lodfes is 

It, growing too large to get out by its hole, it ia suffidently noefiibsd kgr 
the aea-water overflowing upon lu— H. 31(K 
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external configurations greatly differ from those of the 
rest of animatra nature ; but it is a pleasing proof that one 
Creator has made the whole, and upon one grand general 
system of construction, although this has been surprisingly 
diversified in its specific details, that the more exactly these 
inferior orders are studied, the greater analogy is found to 
prevail between them and the rest of the sentient kingdoms.* 



LETTER XII. 



Tke Bird Crtatianr-Their Plumage and Song—Pawer of Flighty and 
Migrations— Numbers and Classes— General Character— and Mental 
FeKtUties. 

A NKW system of exterior figure, and a new species of 
beauty, in the three main sources of the beautifiil in ma- 
terial things, and to the surveying eye — form, motion, and 
colour — arose to visible existence m the feathered creation. 
From the same causes of agreeable emotions, the fish excite 
pleasurable sensations in those who gaze upon their placid 
activity in the calm and clear ocean. And these feelings 
arise also within us as we handle the shells of the testacea, 
which are always so neat in figure, polish, hues, and com- 
pleteness, and often impressively interesting in their most 
lovely tints and more elegant shapes ; all announcing the 
refined taste and minute execution of their invisible designer. 
But the BIRDS eminently surpass all the marine classes in 
their appeals to our sense of beauty in their attractive ap- 
pearance. Form, motion, finish, and colour are the ele- 
ments of what is beauteous in both orders of being : but the 

* M. G. Cuvier observes of the cephalopodes division of the mol- 
liMca, that I* they have a brain inclosed In a dull net cavity; eyes; 
ears in the form of two mandibules ; a lonRue, salivary glands, an 
esophagus, a throat, a second stomach, an intestinal canal, a liver, heart, 
arteries, veins, nerves, and the reproductive oreans, in common with 
other vertebrated animals; but all difl^rently disposed, and mostly or- 
ganized in a different manner.*'— Bull. Univ. 1830, p. 310. 

M. le Baron de Ferussac is prefiaring, and has b€«un to publish, his 
Histoire Naturelle des Mollusquf^s, under the orders of the cephalo- 
podes, pteropodes, and gasteropodei. It will be Uis eomf^etest work 
on the subject thai has yet appsared. 




■>f tha tnw ud aif, wiA ■■ liiliiKiiH iITi f if n rij i 

the i n ta l MUli af tha mm. Thi^ pMdpn tlua impreMion 
Iv w vny ililTiiinil • iMgia«Hw» of bodily oonll^iinUoii, 
iWn^Mi m h^ «^wfcmi»H H, w ■honiJ aat,btfor^ 
band, ham thought thtt autlt total oonlniU of eitenwl 

though not eqinliqr. of gntU^tef lanitL* 

It u in hy IdDidoaN of oaimitwit natoie that the mag- 
nifi^ent and moniseaat Ctaator haa diowii na that beauty 
baa ■■ luai^ fimaa and Taiiatiea'aa be chooaea to duplay it 
mi that OUT intaUactoal facility u trunalile lo an equal sen- 
dtM^ of dkoaniDf and mnadaUiigit; thai hu power 
of Imagfaihig and j^iditdng it is uexhaiuUble ; and that 
be hai Darpoaaly so ananged the niBtenal paitielaa of oar 
world, thai tidi magical quality ii perpetual]; appearing to 
oar eaoae* with an exuberant and ever-renewing piofuai on. 
Nor ia it confined to living form. It appean likewise in 
erery dspaitment of earthy and inorganic nature. All our 
knowledge and love of it arises from what haa been created 
to afbet Qa by ita presence. Beauty is indeed eveiwheia 
aboot 01 ; and every mind may be BensiblB of it, that will 
itaelf obaarre it where it eiiats. For our own lakea ws 
oagfat to cherish a taste for it ; for such are its aoolhing e{- 
leMa, that it cannat be anywhere seen and felt withtHil a 
■enaible pleasure accompanying the perception. Il is then;- 
fon an easy and universal gource of enjoyment to observe 
tt, ffom which every class may derive, every day, many mo- 
IMnta of gentle exhilaration. The bird classee partake of 
it ao generally, in some respect or other, that the rudest 
minda become milder or happier &om their preaence, in all 
i^mea and in all ages.t 

lau. I'le vers parartiie of nsiure, Is tbv mam. Tlie graceAil- 
nMsarihtir nimii: ilieeinulglledtn«ic;nrUidres>rrlni; itaelnlad- 
laWabillliancynf (iMlreoNxin! lhe>l(hlan(l lireilving IrampareiKr 
of IhaalaBMntlnwbtchllHTllTai Uw tintilsr vsrUly nrtlKlrhaMKi 
dw Ulthiriil mehKly of Ihelr imnfi. and llie RmirksMit fta, ibst wltll 

»nd* nf hiiiti ihp fiivniiHleslinly of every elrinnl DiLnd."— JenJan'e 
tTtaeniiwearled>Ddeicelleiit«nlttKiliiflit,irbDslDdtidbls(kvoDrlH 
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The plumage of birds is peculiar to their order of crea- 
tion, and is always a pleasurable object both to sight and 
touch, and remarkable for the skill and delicacy of its com- 
position and structure. In the equatorial regions it is more 
rich and splendid in its colors, yet always harmonizing in its 
most contrasted tints, and in its lights and shades. The effect 
is sometimes gorgeous, but never tawdry. In all its combi- 
nations and lustres it gratifies the cultivated taste, and when 
extensively studied, enlarges the conceptions of the imagin- 
ation by its elaborate diversity. 

Birds also charm the ear as well as regale the sight ; 
and thus satisfy both the most intellectual of our senses. 
The music and the beauty do not always unite in the same 
individual in equal excellence. Our nightingale and pea- 
cock are instances of the separation. In the Indian hemi- 
sphere, both attractions are frequently combined ;* and in 
North America, the bird that is popularly called the Vir- 
ginian nightingale is also styled the cardinal, from his 
brilliant red plumage :t although the one that actually 
rivals the poetic queen of rural melody is no more distin- 
guished than herself in his personal appearance.^ 

subject among the wilder tribes as well as in tlie civilizfd provinces of 
America, has left us this just observation of liis large exporience: "An 
intercourse with these littJe innocent warblers is ftivourable to delicacy 
of feeling and to sentunents of humanity ; for I have oliserved the 
rudest and most savage snhened info benevolence, while contemplating 
the interesting manners of these inoffensive little creatures."— Wilson, 
Amer. Omithol. vol. 11. p. 340. 

* " It te an error to say that nature has denied melody to the birds of 
bot climates, and formed them only to please tiie eye with their gaudy 
plumage. Ceylon abounds with birds equal in song to those of Europe, 
which warble among the leaves of trees, grotesque in their appeararicle, 
and often laden with the moat delicious and salubriotts fruit. Birds of 
the richest eoloun eron the glades; and troops of peacocks complete 
the charm of the scene, spreadUv their plumes to a sun that has ample 
powers to do them Justice.**... '"An Indian forest is the most pictur- 
esque scene that can be imacined. The trees seem perfectly anhnated : 
the fantastic monkeys give life to the stronger branches ; and the weaker 
sprays wave over your head, charged with vocal and various plumed 
inhabiunts.**— Penn. Ind. Zool. 45. 

t The cardinal grosbeak of America, whose notes, Dr. Latham says, 
" are almost equal to tiiose of the nightingale. '* — " Their notes are very 
various and musical : many of them resemble the high-notes of a flfe, and 
are nearly as loud. They begin at the first appearance of dawn ; and 
repeat a favourite stanza* or passage twenty or thirty times successively. 
His sprightly fisure and snudy pluniase; his vivacity, s'irensth of voice, 
and actual varietv of note ; and the little ex|iense with which he is kept, 
will always make him a favourite.**— Wilson's Am. Cm. vol. ii. p. 874. 

t " Our inimitable mocking-bird is acknowledged to be fully equaito 
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Tbc binli or cong abound in eiejj knovm countrf ; 
the HAW cuatinent, mm mDch a4 in our oJJer or [ongi^r ui- 
baliited ddg. Butaa Ihry sreKldom Gnuul in (be <Ieptii of 
the denie and damp (oreMa at anj caiiacrj, thef are the 
mom uBual cmnprniion* of ciriliied man.* Thoy frequent 
most the claaied and eullirated plains, as if by kind ap- 
paiatruunt to incroBia (he number of human pteaiurea, by 
Warbling their own fbelinga and happineBs in those melo- 
diia which ddighl ihe human ear as much as Ihemselves. 
Ncilher childhood nor manhood can hear them with indif- 
femncB. Their notee are everywhere a large addition to 
humaa grattScalion, And become connected with the sweet- 
est remembrances of the moat joyous and impreasible season 
of our life. They aie usually small birds, and eeem to bo 
indestructible j for although cultlvalion, as it spreads, drives 
off many other species, yet by supplying theao with more 
of thdGiDd they like best, they multiply from lis abundance; 
and wherever gardens, fields, or trees appear, some classes 
of tbeee rural miuiciana are aura lu be part of their fea- 
thend inliabitaitts. Of these, England poaet^saes a pleaa- 
inf shore, t 

WIMng laudy ni^iilllant In it. "in S\^''^tive traiU, mnSiTdfin Ibe 

Sof s Ull t>u<li m iBir-Fnwn Im, la Iha rlswn of a dewy luotnlnf, 
He lb< wiiocia aie almily va»l wiib n nulUiude at waililara, l>n aii- 
plnhte iDiii tlm prs^minEnt nvcr enry cmnpeillor. The ear eaa 
'MM to Ms muHC atoiis, id which ilial of all the otben SEOiu a mert 

III eingnded wlnji and ull iUicenlii(iiFll)i 

,_... .-, -ty ofhlfl aDilna, ar<mla| ate eya h bfi 

■ ImriMlUy doss iHe ur, Ik iWEepi mund wlih eaihuaiamlc 

y, and OMiihls or daecaiHis as his ko^ svella or dies away."-' 




Incaiil 1h ■■ ihu tiuw beauiirui uiil Baen reBUuireil nralj eaca blMi."-^ 
XaSL' I—Tile ballfljuih, which eomUoe* a very pleulng Ibrm wUhk 
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BiTdfl are distinguished from all other animals by their 
powdr of supporting such a weight as their bodies in a 
medium so light as air ; and from which, by the laws of 
gravity alone, they would fall downwards like a stone, the 
mstant they left their twig. They prevent this prone de» 
scent, and sustain their heavy bodies in an aerial fluid which 
is some-hundred times lighter than these, and at the same 
time move through it more rapidly than any other class of 
animated beings can pass through it on the ground, by the 
amazing strength and moveability of their pectoral muscles, 
and by the expansile form and peculiar texture of their 
feathered wings. These muscles, the breast of the birds 
we eat, constitute half of the whole flesh of their body ; and 
enable them to supply that quantity of the functional energy 
which actuates them to their action of flying.* Thus a 
moiety of all their nervous and muscular powers is exerted 
and expended in this operation. 

Here again the most «pecial and scientiflc calculation, 
with a specific adaptation, become manifest to our consid- 
eration. No blind force or random power or motion could 
have here availed. A deliberating and knowing mind must 
have been their creator, combining what we term mathe- 
matical and mechanical science. The bodies of every spe- 
cies of birds differ in weight and bulk. But in order that 
they may fly, and remain suspended in the air while they 
do so, the motive energies of each must be precisely pro- 
portioned to the two things so very dissimilar — to the 
ffravity of his individual substance, and to the tenuity of 
the air through which he must glide and float. No genera! 
fitness would do ; each distinct und must have had allotted to 

fine vwice, has no song of its own, but excels most birds in that whicb 

he learns.— P. 16 The linnet is thought by many to surpass all sBnall 

^irds in tlie sweetness of its singing. — P. 34.. .. .The skylark lias great 
ireeness and strength in hris notes, which are heard for at least eight 
months of the year. — P. 4L....But the woodlark is stili more admired 
for his -great variety of soft and delightful tones. He is also a bird of 

great beauty, both in sliape andplumage.— P. 50 1'lie wren, although 

the smallest bird ftmud in England, sings very sweetly for several 
months, and with a louder voice than we should expect from his little 
form. Whether upon a bam or tree in a farmer's yard (which they 
mostly frequent), or in a case, they seem to sing with equal pleasure. — 

P. 7U I'he common hedge-sparrow " Is a very pleasant song-bird: 

he Sinn sweetly, and has a great variety of pretty notes." — P. 89. 

* Borelli, de motu Anim. p. 3(X). He addd, tliat fish, liaviog to move 
tbroucJia^leiMer medium, have double this force.— Xk 

Y2 
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it a diflferant deme, peoaliar to itael^ and exactly adjusted 
to the spread of its own fiame, and to its gravitating ten- 
dency. These suited propoftions most not only have been 
discerned and iqppointed to evenr one at its creation, but, as 
earthly races are perp^uated nom parents, the foreseeing 
Power had also to form and regulate the oval embryos of 
every species, so as that each should continually reproduce 
the same adapted fitness of motive force, wei^t, and bulk. 
Such a patient condescension of almighty power and intel- 
ligence, deigning to apply so much thou^t and kind effi- 
ciency for the purpose of giving a multifarious variety to its 
creation, is far beyond our conception or panegyric. Yet 
it is an impressive testimony of his provident wisAom, act- 
ing for the instruction of his intelligent creatures. For it 
is this vast diversity which produces, by continual sensa- 
tions in the human soul, and in every mind that can discern 
relations and reason to just inferences, such enlarged con- 
ceptions, and such a universal and continuing jconviction 
of his active omnipotence. His power is by this means 
everywhere in visible picture before us. 

Birds surpass all other animals in the faculty of continu- 
ing their motion without resting, as well as in its rapidity. 
The fleetest courser can scarcely ever run more than a 
mile in a minute, nor support that speed beyond five or 
six of such exertions. But the swallow does this for 
pleasure, for ten hours a day.* So can the blue-bird of 
America, for a space of six hundred miles, in the stages of 
his journey from Mexico to the territory of the United 
States.! Our carrier pigeons move with at least half that 

* '^ It mny fairly be questioned whether any birds pass over an equal 
extent of surface with the swallow. Let a person take his siand on a 
fine summer evening, by a new-mown field, meadow, or river shore, 
and among those of this tribe that flit before him, fix his eye on a par- 
ticular one, and follow for a while all its cireuitoua labyrinths, its ex- 
tensive sweeps, its sudden and reiterated zigzag excursions, little Inferior 
to the lightning itself, and calculate the lensf h of the various lines it de* 
scribes. This little bird flies, in his usual way, at the rate of one mile ia 
a minute, which, from the many experiments I have made, I believe to 
be within the truth ; and he is so engaged for ten hours every day.** 
—Wilson, Am Orn. vol. ii. p. 39. 

t " Nothing is more common in Pennsylvania than to see larfe flocks 
of these birds, in sprinj; and fall, paosiug at considerable heights in tiie 
air, iVom The south in the former, from the nortii in the latter season. 
The Bermudas are said to be 600 miles fiom llie nearest part «if theeon- 
tineiil. This may seem an extraordinary flight fiNr so soaail a bM ; b«t 
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celerity firom our island to the Continent, and from one 
country to another.* The golden eagle is supposed to dart 
through the fiercest storm at the rate of forty miles an 
hour ; but one of our smallest birds, the swift, can even 
quadruple the most excited quickness of the race-horse for 
a distance, and therefore, with a continuity of exertion, 
hardly within the bounds of our reasonable belief, f 

One of the most special appointments of the Creator 
as to birds, and which nothing but his chosen design and 
corresponding ordainment can explain, is the law, that so 
many kinds shall migrate from one country to another, 
and most ctHumonly at vast distances from each other.i 
They might have been all framed to breed, be bom, live, 
and die m the same resion, as occurs to some, and as 
quadrupeds and insects do. But he has chosen to make 

it is a fact that it is performed. If we suppose the bhie-bird to fly only 
at the rate of a mile a minute, which is less than I have actually ascer- 
tained tliem U> do overland, ten or twelve hours would be sufficietit to 
accomplish the journey.** — Wilson, p. 178. 

* Out of 1 10 pigeons brnuglit from Rrus^ls to London In the summer 
of 1830, and let fly from London on 19tii July, at a quarter before nine 
A. M., one reached Antwerp, 186 niile^^ distance, at eighteen minutes 
past two, or in five and a half hours, being at tlie rate of nearly thirty- 
four miles an hour. Five more reached it witiiin eight minutes alter. 
Thirteen others toolc two and a half hours more for the journey, or 
eight hours in the whole. Yet this rate was twenty -three miles an 
hour. — Brussels papers, July 24 ....Another went from London to 
M aestrictil, 960 miles, in six hours and a quarter. In January, 18.31, two 
pigeons, brought from Lislceard to London, were let fly back from Lon- 
don to Cornwall. One reached Lisiceaid, S90 miles' distance, in six 
Jmurs ; the other in a quarter of an hour more. 

t Spallansani thought that the little swift travelled at the rate of 250 
Biiles an hour. Mr. 6. White remarics that " the swift is almost con- 
tinually on the wii^, and never settles on the ground, trees, or roofs. 
It eatK, drinks, and collects materials for Its nest on the wing. It 
appears to live more In tlie air than any other bird, and to perform 
ail functions there, save sleeping and incubation." — Nat. H. Selb. p. 218. 

X a. Brehm, who has most elahoiately examined this subject, states 
that everv bird has its native country, where it freely reproduces, 
and remains a part of the year, and travels In the nmiainder. Most 
birds live half the year at their home, and para the other half in travel- 
ling. Some travel by day, as the birds of prey ; but the larger part by 
nkhi. Some use both times. They seem to pass the whole of their 
migration without sleep; for all the day they are seeking their food. 
They stop in places that present this. They commonly keep very high 
in tite air, and always at a suitable distance fmm the earth. Hence 
they rise higher over mountains, and fly lower alonf valleys. They 
require a wind that blows againtt them. A contrary witid asHots and 
raises tliem. See bis Traatise ably reviewed ia BulL Univ. 1830, voL 
If. p. 134-142. 
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We can only resolve all these astonishing journey into the 
appointment of the Creator, vnho has assigned to every 
bin! the habits, as well as the fonn, which it was his 
good pleasure to imagine and to attach to it.* The watch- 
ful naturalist may hear, if not see, several migrations 
of those which frequent our island, both to and fro, as 
spring advances and as autumn declines ; but as they take 
place chiefly in the night or at an early dawn, and in the 
higher regions of the atmosphere, they are much oftener 
audible than visible to us on the surface of the earth.! 

The quantity of individuals of the various bird genera, 
which are at any one time and at all times existing in oar 
world, surpasses^ not only our usual supposition, but evem. 
all power of human numeration, at least as to any real, 
distinct conception of the amount ; for we can only pen 
down the words millions, billions, trillions, quadrillions, 
and such other augmentative terms, in which ail actual 
comprehension soon becomes lost in mere verbal sounds and 
conAising <^>scurity. It will therefore be better to par- 
ticularize in a note a few instances of what was seen at 
only four points of our globe, and leave it to your own 
mind to infer from these, what unaccountable myriads of 

to be warm, retires northward, arrives about the Hudson Bay factory 
in June, and proceeds farther north to breed." — lb. 258. . . .This spe- 
cies is m numerous, that Mr. Wilson mentions, *' In the circuitous 
route I travelled, of more than 1800 miles, I never passed a day, and 
scarcely a mile, without seeing numbers of these birds, and frequently 
large flocks or several thousands." — P. 357 -...The killdeer plover 
likewise " seeks the more remote arctic regions of the continent to 
breed in.**— ». voL Hi. p. 13. 

* So the Jewish prophet represents and applies it—" The stork in the 
heaven knoweth her appt^nied times ; and the turtle and the crane 
and the swallow observe the period of their coming. But my people 
will not know thejudgment ofJebovah." — Jer. vU. ver. 7. 

t In October, 1839, movements of this sort In Berkshire were thus 
described : ** We have had sharp night fhMrts during the week, and 
large flights of plover; and teams of wild duck and geese have passed 
hence in a northern direction. On Wednesday morning last, the rooik 
of all the higher ranges of bouses in Prospect-street in this town were 
covered with thousands of the swallow tribe, which had then assem- 
bled preparatory to their annual migration to a warmer climate. From 
their chirping and fluttering about, they seemed to be in grand debate: 
and about nine o*clock the larger division departed in a S. W. direction, 
and was afterward foUowed by the others. The morning was re- 
markably fine and cheering ; and the interesting Utile emigrants were 
pluming their wings soon after sunrise, preparing, as it were, for their 
long voyage, and still dubious destinatton."— Berlis ChAM. 
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milUQiii, in idl tlM dsMta olllw fca il mw d nee, matt hxf 
been eliewhere then exuking^ and n* aoir perrading botk 
our aerial and vegetable donauw.* 

This sarprinng qoantilv of Unb makes it neceMaiy that 
the inaeet worid, on wtuefa aO the mailer feed, ahoold be 
a thooaand timea note num eio u a. The two millicmB of 
stailinga naoaOy leaident iu the United States of America 
hnTe been eompnted to eonanme of the grob-wonna, cater- 
pillais, and other lams, on which thcj aubsiat, in the four 
months of their breeding and nortoring their young, sixteen 
thoftsand two hondred miUionB.t But if a single kind of 
Ufds have tins supply, all the other classes who use the 
aame nntriment require as much. It is obviously impos* 
able to enumerate the amount of the individual living crea- 
tmes which are always existing on our globe, and partak- 
ing of its produce in some way or other. Tet so admirably 
are the whole placed and disposed, and the size and move- 
moits of each so carefully regulated and adapted to us and 
to each other, that we are neither disturbed by the number, 

* The purple gracula of Pennsylvania, when they collect to migrate 
to the lower parts of Virginia, Carolina, and Georgia, "anmellmei 
form one cnngreip>ated multitude of many hundred tkouMondtV — ^Wft- 
son, Am. Or. vol.i. p. 219. 

Captain Flinders, on his voyage, saw " a stream of stormy pktrklb, 
Which was from 50 to 80 yards deep, and 300 yards or more broad. 
The birds were not scattered, but flying as compactly as the full move- 
ment of their whigs seemed to allow : and this stream of petrels, for a 
full hoar and a half, continued to pass without Intermission at a rate 
Ihtle inferior to the swittness of thie pigeon. Now, taking the stratum 
at 50 yards deep by 300 in breadth, and that it moved 90 miles an tmur ; 
and allowing nine cubic inches of space to each bird. — the number 
would amount to 151 millions and a half.* '—Flinders* Yoya|se. 

An officer who visited South Shetland, in the antarctic regions, 
states that he saw there many millions of ** FKNOuxNg. The ground in 
some pans is covered to the extent of two or three miles with these 
birds.*'— I.etter in Lit. Gaz. 31 Ocu 1829. 

The migratory piqkon, in the United States, exhibits a number still 
more enormous. " Of one of these immense flocks, let us attempt to 
calculate the numbers, as seen in passing between Frankfort (on the 
Kentucky) and the Indiana territory. If we suppose this column to 
have been one mile in breadth, and I believe it to have been much 
more, and that it moved at the rate of one mile a minute, four hours, 
the time it continued passing, would make the whole length 240 milea. 
Again, supposing that each square yard of this moving body com- 
prehended three pigeons, the square yards multiplied by 3 would give 
S,230 millions 372 thousand pigeons; an almost inconceivable multi- 
tode, yet probably far below the actual amount.*' — ^Wilson's Am. Oni. 
vol. il. p. 299.* 

f Wilson's Am. Orn. voL i. p. 198. 
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nor even conscious of it. There is no crowding ; no con- 
fusion: the enormous amount is nowhere visible to our 
sense. . We must search it out, in order to know it. We 
must calculate from what we can observe, before we can 
perceive or believe the ever-palpable but unobtrusive truth. 
What but an allmighty and all-adjusting sagacity, in- 
finitely beyond the mghest ei^pansions of human genius, 
could have arranged such inexpressible multitudes of hving, 
sentient, and ever moving beings, into positions, limita- 
tions, and habits so wisely appropriated to each, so pro- 
ductive of comfort to every one, and yet so conservative of 
the harmony, the order, and the general welfare of the 
immense and multiform whole ! 

As we contemplate such endless masses of living things, 
we are sometimes tempted to ask. Why so many 1 Wny 
such an exuberance of creation 1 My own reason an- 
swers, to its private satisfaction, and from its own feeling 
— the gift of life, for whatever space, small or great, is a 

gift which Deity alone can give ; which is his noblest 
onation ; and which, being attended with comfort as its 
universal law and most general result, is the greatest bless- 
ing that any creature can receive. All other blessings may 
be added to it ; but none can be enjoyed without it. The 
more largely it is given, the more extended is the benefac- 
tion ; and therefore every multiplication of it becomes an 
ampler display of the magnificent and illimitable benevo- 
lence of its bestower. The greater the multiplicity of his 
kind creations, the more certainty my sense and judgment 

etrceive of his gracious, generous, and ajQfectionate nature, 
e loves to make living lyings of every sort and form, and 
to provide for their pleasurable enjoyment of the life he 
gives. The. occasional interruptions of pain to any, are 
but exceptions, unavoidable in such a profusion of varied 
existence ;* always bear but a small proportion to their 
comfort ; and are usually made conducive to good in some 
respect or other. It is only wonderful that the gratificsi- 
tions of each, in such diversified multitudes, so little clash 
together; and that these, amid such a universal desire 
and active search for their distinct and peculiar enjoyments, 
should so rarely give pain to each other. As Faley has 
most justly said, *'Pain is nowhere the object of crea* 
tion ;** it is the temporary accident, bat not the ruling law. 




SACRED BISTORir OF THE VORLD : 

e tnaUiplicilT of creation not onlj me 
great Author'a b«iEva!enci^ hut H U that nhicb 
nnd pertinpe it that alone which could gi<e UB — i 
idea, of hi8 actual omnipotence. Mind, in nn; 
only iniiko itself visible to others by ■' '■ 
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The livmg fiBure of a Homer, a Milton, a Raphael, or 
Newton could not rereal to ub, by its pretence aloOf 
(dlhei of their intellectual productibilities. Ench had I 
put these into action in making extenisl things that w— * 
dixplsy them, before others could know Iheit admi 
tolentn. So the Divine CrBStor mnkea his ineibau) 
polenUalities more and more eenrible to us, the moi 
vBiieB and multiplies hie creations. Every increase enla^ 
our concojitions of his powers, by presenting additiont 
sensalions to our visual organs of its self-displaying efleiAU 
All birds are oviparous. This is their law of reprodnr" 
ijon : none bring forth live ones. Their eggs vary in noi 
ber, size, and colour, but are always covered with a cala) 
reoUB shell, the produce of their own liying functionn^ 
These Bia deposited by them in an artificial nest of Ihri 
*wn ccmitmction, and are hatched by the genial warn 
of the maternal body. In their natural state, birds i 
mostly monogamous, or live in single pairs. They mign 
into milder climates, and a few becoms torpid in wint 
Their feathers are disposed over each other in the form < 
B quincunx, in which those of one row are opposite to t~ 
intervals of the next ; and vary in colour, accurdinv to at 
sex, season, or climate, eiccpt the quill and toil-^atba 
These are more constant, and dually characterize li 
species, f 

LB divided them into six orders, and took his ges 
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dMriuptd k> ihe riul powsni.— Br. Baaock, ^em. Ph^. vol. IL p. S 
t Turt. liliiaBiu, vol. 1. p. 131. "Thlsbesm"'- ■ r.r:^^B 
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tie chstacters from their bill, tongue, nostrils, carancleSf 
and other naked parts. To these, Sr. Latham has discrim- 
inatingly added three other orders, by which their distin* 
guishing arrangement was much improved.* The Prince 
Uharles Lucien Bonaparte, following the steps of the self- 
tauffht naturalists, Wilson and Audebon, the American 
ornithologists, is now enlarging and completing it.t 

Of all the vertebrated or superior animals, birds seem tc^ 
have the shortest lives ; yet some kinds outlive by far th« 
age of man.t But those most familiar to us, and the greater 
number of all the ffenera, resemble in their duration that 
of our domesticated animals.^ Their feathers are highly 
electrical. The food of the larger number is chiefly seeds^ 
worms, and insects, and sometimes they use earth and 
stones. Their songs are usually in the day time ; but a 
few make the night more interesting, by their melody.H 

* Them were-— I. AccJpilres.^II. Plc«.— III. Anserea.— TV. GrallaB.— 
V. Gallenae. — VI. Pameree.—Linn. 132. ... .As altered by Dr. Latham, 
the nine ordera are thus represented : — 

I. Accipitret, or rapacious birds. 

ir. Pice, or Pies. 

m. PalmipedMi, or wpb-fnoted ; answering to the anieres of Lkmauk 

IV. Pinnatipedes, or fin-footed. 

V. Grails, or wadera. 

VI. Oallenie, or poultry. 

VII. SiruUiiones. 
VI If. Passerra. 

IX. Columbc, pigmns or doves. 
The gallenc include our game. The struthiones are the dodo, toaegat, 
cassowary, and ostrich. The passeres comprise our sparrow, swal- 
low^hrush, lark, wagtail, and other small birds.— Kerr*s Linn. 418-^8. 

fxhe prlnce*s remarks show the pmgrpra of tliis branch of our 
knowledge : — ** Buflton complained of the difficulty of writing a his- 
tory of birds because he already knew 800 species, and siipi»oeed that 
there might actually exist 1500 or even 9000 ; what would be his embar- 
rassment now, when nearly 0000 species are known, and fresh dis- 
coveries are daily augmenting the number !*.* — Am. Dm. vol. iv. p. 1. 

% Count Mornzzo, in his letter to La Cepede, states, that the swan 
will live about 900 years ; the crow and raven, 100; the parrot, 100; the 
goose,80....Schultz, in his notes on Aristotle's animals, mentions a 

Krrot, carried from Italy to France in 1633, which was living there in 
13, being then 110 years old. 

$ The peacock, 95 to 98 jrears ; pheasant, 18 to 90 ; nightingale 17 or 
18 ; the hen and nigeon, 16 or 17 ; the linnet and canary, 13 or 14. Co* 
Mor....The enldfinch,90 to 93 yean; the skylark, 15 or 90. Albin. 
Nat. Hist p. 99, 41. 

n Besides the nightingale, the roe o - brcastc d grosbeak of America has 
this habit. *' One of these birds, kept in a cage, ftequently sang at 
night, and all night ; Us notes were extremely ciav and smUdw, and His 
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•sveral can be taugbl to imitate hnmao Brliculation, and to 

rBpeat words in n:i; language.t Bui Ihia ii 

annlagy whirh. unites them with 

of uuroBteil nature eihibil occas 

enmd ijstem of tbrmalian is pursued through alllherarie- 

ties of animil orgsnization. The human eountenance, taS 

Ihe brnlal jihyaiognomy, sre each convarlible ' " "'" 

tewmblanceB, which ahmr that both ue but 

though canitantlj msintained, modiScationa of (he 
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important limb ; and therefore, though il3 

The birds are a race of organized beings, a« liappy N 
Ihey ata beautiiiil: their greatest number a~ ~ '* 
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friendly, social, innocent, and contented. The rapaciooB 
class, and some of the aquatic species, present a predatory 
anomaly ; but the exuberant multitudes of their most pro- 
lific classes are of a kind, harmless, active, and neighlxKirly 
character. They seem to have a pleasure in being together 
in some mode or other.* It is very interesting to observe 
the social and family feelings of many species. The rural 
naturalist has pleasingly described several instances of what 
resembles the conduct to which, among mankind, we annex 
the terms attachment and affection, f Nor are these feel 



* " With the exception of our birds of pr^, and a few others, all the 
feathered tribe seem to have a general tendency towards association, 
either in flocks, or fttmily parties, or pairs. The woodlark does not 
unite in companies, but it associates in its own little family parties." — 
Enapp*s Journ. Natur. p. Si58, 960 -...From Van Dieman*8 Land, a 
fentleman writes : " In the woods, the parrots and parroquets are social, 
and almost tame. I have had, at one time, fifty flying around me, 
aparkHnc in the sunbeams like so many gems.*' In Pennsylvania, the 
»>tdflnebes "associate in flocks* frequently assembling in great num- 
Bers OB the same tree, to bask and dress themselves in Uie morning son, 
singing m etmeert^ fttr half an hour together.** — Wilson, iL p. 963. The 
dtmouse species, ** associate in parties of six, eight, or more, attended 
by the Carolina nuthatch, the brown creeper, an^ small spotted wood- 
pecker ; the whole forming a very nimble and restlesi company, whose 
rood, manners, and dispositions are very much alike." — /A. 915.. ..So 
Che tree and song sparrows unite in flocld, and ibrm societies wicb other 
birds.— 359,954. 

f ^* The linnet delights and lives in society, frequenting open cooi- 
mons and goray fields. Several pairs, without the least rivalry or con- 
lentioR, buiM their nests and rear their offkpring in Uie same neighbour^ 
hood. Tliey forsa large aissociations, feeding and moving in company, 
as one united household. Resorting to the head of some sunny tree, 
they will pass hours In the enjoyment of the warmth, chattering witli 
each other Ui low and gentle notes.** — Knapp*s Journ. 158. 

** The jay and its family associate, during all the autumn and winter 
BomlM, taking great ddigm in each other's company. They separate 
only to become the foun^rs of new establishments.** — lb. 191. ' 

" Delight in society is a predominant character in starlings. To fted, 
they wiU associate with the rook, the pigeon, or the daw : biit tiaqr 
chiefly roost with their own families. These social birds are rarely seen 
alone. Should any accident separate an individual from the compan* 
Ions of its flight, it will sit disconsolate on an eminence, piping and 
plaining, till some one of its congeners joins it. Even in small parties, 
they keep continually calling and inviting associates to them with a fine 
dear tone. They vastly deligtit, in a bright autumnal morning, to sit 
basking and prufltng themselves on the summit of a tree, chattering all 
together in a low, song-like note.**...." Tliey are very aaslduous in 
their attentions tothefar young.**— /». 900. 

MRooks appear to associate ftom prafereuM to 8oeleiir,a8 tiMf av* 
omuBon everjnv bcre.*'*»P. 18B. 
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il^i conliiud lo Ihe mildi?[ birds. Even vultures ar 
houa, and cihibit pleasure in each other's sacielj.* 

To delineate the instinct^ the feelings, ind bnliitB i 
feathiued kingdam it no part or id; present iiittn 
There is'as much ot what resembles inlellcctual sen 
ties aod reasoning, will and Judgment, in ihem, es ii 
genus of fish ot quadrupeds. This anslog; may eri 
extended to ourselves. At least, I numat bat admi 
apiilicMJiHi of it ^o such qualities in myself. I havi 
quently surveyed the various pouftiy and tbe birds thai b^ 
qnent the helds and gardens around me, with these con- 
■ideralions. If 1 codd Iransrer my own mind, divested of 
all the human bnowleiJ"o it has acquired, but with its nnlu- 
tld faculties animpBired, into the body of sjiy fowl about, 
and could give to it the ideaa and memory which their or- 
gans ani habits have acquired— should I, iu the exerdse 
of my judgment on such sensations ns theirs, act olbervriss 
than as they da uiiiJer the circumstances in which tboy aro 

E laced ojid live ! When I have put the question to myself, I 
avB not been able to discern Ltist I ahnnlJ, in their bodus _ 
and eonditioD, oonJoct mygelf very dilTerenlly from ihMl 
They seetu to do atl the things they ought ; ' " 

what may be called a steady common sense 
tive ntuatioua. 1 have never seen a bird d{ 
for a creature of their powers, frame, am 
their state. Each acts with a uniform propriety 
foutaslic, absurd, inconsistent, maniacal, or con . 
spears in their simple habits or daily conduct, 
seem to have mental faculties and feelings like mine, 
a certain extent ; but to that they are limited. They 1w*b 
not the universality, the diversifying capacity, nor the im- 
provability of the human intellect. The bird mind is ttu 
aamo bird mind from ^neration to generation. The night- 
ingale is now what the nightingalo was four and sF " 
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«an(I years affo— nothing less, nothing more. The eagle 
is as incapable of advancement as the sparrow. The com- 
mon fowl, which is found in all regions and climates of the 
globe, is in each one exactly alike m its functions, faculties, 
and habits. The song-birds warble now just as they have 
done ever since human history has noticed them. It is this 
confining identity which separates birds and all animals so 
widely from man. They never improve ; while his capa« 
bility of progression is as yet illimitable, and may perhaps 
ever be so. 

Yet the bird mind, although thus limited, displays all the 
common faculties of animal intellect. Its memory is tena- 
cious. The bullfinch never forgets the songs he has learned, 
though placed amid many others with different melodies.* 
Most of the singing-birds may be taught the notes of 
others, and to pipe and whistle as their instructer pleases.f 
Their aptness to acquire little acts of exhibition shows at- 
tention, compTebensi<Hi, docility, and recollection.^ Some 
exhibit a taste for the little gratifications of human vanity ;^ 
others, a spontaneous intellectual observation and percep- 
tion of the intention of human actions.ll Even the highly 
mental esiotion of emulation is visible among them.T Tbe 

* Albln. Nat. Hist. p. ]«. 

t Tbe starling learni to whistle tunes.— Aib. 13. So the blackbird.^ 
P. 2. The Rfridfinch will acquire a canary's or woodlark*s sang.— P. S4. 
The linnet, besides its own sweet song, will learn others. — P. 34. The 
robin, from the nest, may be taught to pipe or whistle finely. — ^P. 65. So 
the veenfinch. — 3U 

t The greenfinch will learn to ring beUs in afontilved cage. — Alb. p. 
31. And a goldfincli may be Irahiea to draw water or food in a small 
ivory bucket, fastened to a chain ; open it, take oat its contents, and 
return- it for more, — /ft. 31. 

^ Goldfinches " are delighted with viewing themselves in a glass fixed 
to the back of their bucket-board, wliere th^ will sit upon their perch, 
pruning and dressing themselves with the greatest care, often kxAingin 
tlMftaai, and placing every feather in the nicest order.** — Albln. p. 83. 

11 The painted bunting is very fond of flies. Six of them were in a 
ship on a voyage to New -Orleans. Several of the passengers caught 
files to give tli«n, " till at length the birds became so well acquainted 
with this, that a$ toon as they percdved any of the people attempting to 
catch the Insects, they assembled at tbe fk'ont of the cage, stretching out 
their heads through the wires with eager expectation, evidently much 
interested in the issue of the efrorta.**--Wilson, vol. ii. p. 340. 

IT " If the woodlark he hung in the same room with the nightingale 
he will strive with it fbr the mastery ; as likewise it sometimes happens 
la tlie woods, where is a strong contention between these two chodsleni 
to exeel and outdo eacb ether. If brought up ftonthsBsst, and cafsd 

Z8 
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muTetnent of ibem fte' 
Ih^ piupose liiEplajB both a right rciuuiiiing and actiw' 
rightly nil it.' Noi are titey Konietijnes destitute or mot 
Dul or humoin pugnaiiUy. We expect this in the ganw 
birds that can be irained to it ; but oven tho more ^nOa 
and peaceable can aonielimei eiert the petulant irritabilit^.f 



Ibre o( thinking intellect, CDnlineil iiidco 

its operatioiiB, but reEeinbling reasoning intellect within 111 

c«inipara4 Tiieir affection for their joimg, their aoliif 

Id IhH lime ranm with a nlitlillnixle, he will leitn lu nnln, and intm 

tbenlhm* ao ihDi. lIKe iiuE-hred limn cocki, ilwy snni retnlvcd (aW 
nUier Ihm liMe llie vklai;. K ilis nighUngals carrla U In uoiilHit 

«n,.S?b™,ni"o"l"ii^-'-rt. 73. ".Handel V^J^'i^bl,^^ 

., «» »,_, -.», «..u...^ ^1. iHiiK of Colly ;" of hia A"-** 

iil1hlril9SrointluhBbt<,wliilealU]ng.nr QUivur Ihi 
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76 TlieplniiittdinM 

ttitv m^ll^ wilh wonderful ipirltBlld 




"Wkantwani 

ly laketplan; 

viHiiuB>m>H Ht^Mu 111 Lpie 1]^ cl^niliu, dnrllnff. and c^rclliuroL 

olliw,llllthBBMi«Balon(erahletornllowiheni." " 

t ThenHnleTbnnihlmemDrianKBndlleildlar , 

0[ Hwed Ihroogli-anil-ihrniigli In ii dHHuand dlreetlwis, ai If i 
nentle; wlilch made ■ lady Inqulnlfit CDBtd not bo lauchl lo 11 
•t«li1iim.-ViniHn, Toi.t. p. lA,...TI»BalUmnr«-lilrd,HiktBi<l 
lerlalB liir hto nasi, when iln womm hanff nul iholr ihrtkd lo bh^ 
fmrtelvrm IbalUlVfWill ■■kit hloi. and ^«Tlei Ir -' '■■"-• - '- 

lwiT«iiii|ianile'"«n|lediMinlieitrM' ' 

In plarlni IMr llllln bmnd. iii>I nf ib> 

ttUalailMiidei udDllMn,KIUiiuKecauUaui,wlIIiaacairaiKaUita« 
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eonirivaiices to protect them, and little stratagems to mis- 
lead the marauder from their nests, evince feelings and 
mental activities analogous to those of othej reasoning 
heings.* 



LETTER XIII. 

Tlu FomuUion t^ (^uadnnpeda—Tkeir ZdniuMn Claitjfieation into 
Orden and Otnerct—Tketr general QMolUieM—Nvniber—Focdr-Or' 
gana afSenu, Voices and FuUnga. 

J*HB sixth stage or day of creation began with the for- 
mation of quadrupeds, insects, and reptdes, which com- 
pleted the animals that inhabit our globe. These were, 
{ike the preceding, so many other incorporations of the 
Bving principle aim animal mind in three distinct and very 
different systems of organized matter. Each were also 
peculiar conceptions and inventions of the Deity, both in 
external figure and in physical powers. These were so 
many new effusions and display of his rich and multiform 
imagination. The structure, appearance, functions, and 

very bottom, fonning their lodge at the lumnilt.*'— Pennant's Tnd. 

Zool.46 This iiisiinet prevaitf alao among the birds on the banksof 

the Gambia^ which abound with monkeys and snakea. Others, (br the 
same end, make their neat in the holea of the banks that overhang that 
livefw— Purehas, vol. il. p. 1578. 

*' The leaser species, having a certain prescience of the dangsra that 
mrroand them, and of their own weakness, suspend their n<*Nl« at tho 
eitreroe branchea of the treea. Tliey are eonscloos of Inhabliing a elW 
mate replete with enemiea to tliem and their young; with snakea that 
twine up the bodiea of the trees ; and apes that are perpetually hi 
search of prey: but. Heaven-instructed, tliey elude the giidingof Um 
one and the activity of ttie otiter.**— Penn. Ind. Zool. p. 44. 

The motaeilla antnria, the tailor-bird, " will not trust iu nest even to 
the extremity of a slender twig, but makes one more advance to safely, 
by fixing itself to the leaf itself. It picks up a dead leaf, and ««w« it to 
the side of a livlnc one ; its slender bill being its needle, and Its thread 
Bomeftneftttrea. The lining Is feathers, gnaeamer, and down. The Mid, 
Id colour a light yellow, Is but three iMhes long, and its weight onl* 
three-sixteenths of an ounce. A nest of thia kind la in the BrlUsii 
Museum.**— Penn. Ind. Zool. p. 40. 

* See Wilson, vol. iLp|k«i,t8Q^9n^ no, 317; SMi vol. Uip.4; mi 
In iBaw otbsr i 
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omntiatioiu of euh had to lie deugned, and Ibe bieuU ' 
ofpToducing them lo be perceived and pal in aelion. Tha 
whole plan tuving been filll; sellled, the muidale wu 
given £ii Iheir aimultaneimE eiialenoe ; and all the three 
very diiEimilar onlert of uiininl being aroBe obediently to 
the Dominand, as Iheir material eiemenls moved uito the 
appointed eomblnMloni and dtapoaitioDS wliidi ware to . 
conatitute their reipoetiTa bodieB. 

The qnadnipeds were those with whirh the pleasure, 
Vie auBtcnance, and the conTemonce of mat) are more im- 
modialvly concerned. None bib indiapensable to him, at he 
can snbaiBt without either ; but be derives Bueh itnportant 
benefits iTom all these three classes, tint it Is rational to 
mppoae, that one of the main ends of their cioBtian naa lo 
coDtnbute, in some of their Bpecies, to hia comfort Bind aer* - 
viee. Nothing can be auppoaed to have been eictuaively 
toimed for our use ; but aaveral were manifeatlj made that 
thii ifplicBtion of their powera and qualitiea might taka 
place. Each exists for ite own benefit, as woll aa for thut 
of others, or for ours ; but many have been designed on 
parpoae lo be also inatrumental lo our convenience and im- 
piovemenL 

A natural division of quadrupeds would be into the fierce 
and tha gentle, — the wdd and the tame, — the camiyoroiui 
and those which feed on herbs and grasses. Such a dia* 
tindion eiists in all the orders of animal life. Fiah, birda, 
beasts, inaecta, and reptiles have each a predatory and a 
peuefiil class ; the latter always the most numerous, — the 
fbimai conHned to particular objects of pursuit, but alwayi 
now appearing na an inseparable part of the economy of 
oar varied world in ita preaent state. Yet, as geology 
teaches ua that (he present was not our earth'a primeval state, 
it haa been confeasediy altered in its planetary, rachy, ant* 
mai, and vegetable relations and lubstances, and in ju 
liJMonnected caloric — we hare no right to affirm that the 
predatory tendency was the primitive law, or that either 
«""""'« or man were, in their first condition, carnivorous. 
Theii structure was prepared for i( as their moat lasting 
Mate, but ran live in other habita. Camivoroua animals, 
BOtwilhttanding their adapled leelh, claws, and intestine*, 
may be brought up on vegetable produc 



t, or wtwUr sn t 



FROM THE CREATION TO THE DELVOE. 273 

The prophetic writers of the Old Testament indicate that 
this destructive anomaly is not to be perpetual. In the last 
ages of earthly being, when wars and vices, sin and evil, 
are to depart from human society, the predatory system is 
also to cease in all the animal kingdom. It may therefore 
have some connexion with human unmorality and its dis- 
turbing consequences, and with the new moral economy 
that was established after the deluge. But putting aside 
for the present this curious subject of our more difiicult 
contemplations, it is sufficient to know, that at least from 
the time of the diluvian catastrophe to the age we live in, 
the quadrupeds of the earth have been in these two grand 
divisions, of the fierce or wild, who are all carnivorous — and 
of the gentler, the tame, and the domesticated, which are 
mostly graminivorous. Perhaps originally all of this class 
were so ; for our cat and dog are raUier two species of the 
wild, tamed into the gentle, than ori^nal natives of the 
pacific genera. The frame of each kuiid now corresponds 
with its present habits. 

I^nniBUs has distinguished the quadrupeds of the earth 
into six orders, and added another for the cetaceous fishes ; 
with the general term of mammalia for all, because they 
have all been created with the peculiar habit of nurturing 
their ofispring in a manner similar to the human race.* 
These seven orders, subdivided into forty^eight genera, in- 
clude above eight hundred species. The characters of the 
orders were taken by lanneus from the number, situatiOOy 
and structure of the teeth.* 

** The mammalia are such animals as nourish their 
yeuBg by means of nulky teats or paps. In their stmctme 

* These ordeni are— I. Prtmales; IT. BniU; HI. Fene; IV.OIIrss; 
V. Peeora ; VL Belttue ; VII. Cele.— Tart Liao. i p. 4-«. 

f The genera of the nuammalia are — 

I. Man, ape, mseaaco, and bat. 

IF. The slotl^ anteater, manlSi armsdillo, rfainoeeroe, iakotyro, ele- 
pbaiit, walrus. 

IK. Seal, dof , cat, fitcbet, weaaol (compriaing otters), bear, (^KMSOib, 
mole, shrew, urchin. 

IV. Porcupine, cavy, beaver, rata and mice, marmot, aqairrd, dor* 
mouse, Jerboa, hare, ashknko. 

V. Camel, musk, deer, giraflk, antelepo, goat,siieep, ox. 

VI. Horse, hippopotamus, tapir, hog. 

VII Narval, whale, cachalot, oolpmn.— Kerr's Linn. 81-3S. 
I^ater naturalists have madeioiiie adifitiaoBaQdnMidiAcattoaa. 
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«nJ varioQB organe, thej resembla man. They nre 1.. __ 
mutt put qiui&upedi, or hu«irtg foar legs and feet. Aloof ^ 
with us. Ihey inhnbil the iurftiw nftbe mirth. Ttio lareeit ' 
in mc, though by fur the imaUrtBt in number, are Hitniekrd 
wUh fiiu, snd inhttbit the ocaBn,"* 

The cloIhiDg of quaJruTwds dutiuguuhea them Troin the 
Other orders of cmaled beinge. It it compoieil of soft, 
•opuralo, fleiible hair, lillle subject to injury, which U 
ntore pleulirull; bsslnwed on (he inbabitants of cold re- 
gion! Ihsn on those which IiFe in the warmer parts of the 
earth. " This hair eoateaces together on urchina uiid por- 
cupines, to form spines or prieklea. These are flattened 
on the minis into sharp painted scales ; and are united 
into a ahelly coat on the armadiiio. The ftir is oflen di- 
vided by distinct rid™, as in the do§ ajid horse ; and these, 
on the horse and hog, are sometimes elongated into a 
mane. In aquaUc quadmpeda the bar ia altogether want- 
ing, leat it should abaorb the wet, except in such as ore 
aometinies obliged lo live an shore. The face of animaU 
ii frequently furnished with bristly warta ; the lips with 
wrbbkera ; the chin, as with man, apes, and goats, with a 
burd. The legs and breast, as in the hare and camel, an 
oAm provided with caUosities."t For the most part, ihuz 
connubial association ii transient, and oflen periodicaL A. 
VBrr small number, as some apea, the macauco, the bat, 
and urchin pair together j a single male and female enter- 
lag into a munogamoua society, and rearing their young ones 
by ajoint concern.t 

The number of quadmpeds at all limes an the earth ia, 
Bi of the other kinds of animals, marvellously great, and 
exceeds the possibilities of human observation or enumera- 
tisn. Of the ei|ht hundred or thousand individual apeciea 
which are now aimultaneaualy ejiating, many are very pro- 
lific ; but in those which wa domesticate, and which moil- 
■ralely multiply, the quantity is *ery larga.j What we 

•Ken-. Linn. 11.33. t »■ tfl. p,ai. 

(To liiHsnu inly In »if amsr ; Piwice ftsdi 31 mlllinni eTilMenj 
and Oreal BrfUin aad IrHauJ, ii millions; Prnaala. in l«S, hsd uarlr 11 
nlnioiH; Aii9liii,in 1BI9. nearly 11 millluni; and Hungary SmiUiDw; 
a^in,inlM3,naiIISnjimuilI;lbeCoilfadersiulPmvlnceilifGerfBan*, 
in mo, had 3) mllllaiis— Bull. Univ. 1897, a9B: lS3tt,n.3(H, 30. 
TliDsibnsaMvancouDUiisDfEumpgpiiiHaMl aiUllons of Iba 
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rear, we principally consume for food. But we may enlarge 
our conceptions of the general amount, by adverting to tne 
number that in one province only of Europe were destroyed 
in a single year by one tribe of its predatory animals.* 
Similar infJ^rences may be made from those, which individ- 
ual activity can obtain when stimulated to take them.t 'If 
the law of their serving for subsistence to others had not 
been placed in nature coincident with the law of reproduc- 
tion, the power of the latter would have soon overwhelmed 
the globe with its astonishing exuberance ;t hut the weaker 
animals can sometimes protect themselves firom the fierce 
and powerful.^ 

The animals in the first Linnean order usually feed on 
herbs, fruits, and roots ; a few take insects, eggs, and small 

* The public papers, in 1835, printed the following official account of 
the devastations committed Ity wolvcs in tlie government of Livonia, 
in the year 1833. Tliey were stated to have devoured 1841 horses, 1243 
foals, 1807 homed cattle, 733 calves, 15,183 sheep, 736 lambs, 2545 goats, 
183 kids, 4190 swine, SIS sucking pigs, 703 dogs, 673 geese. We may 
therefore thank our Anglo-Saxon king Edgar, and Edward I. for so libe- 
rally rewarding tlioae who were active in exterminating this animal 
from England and Wales. We may rejoice the more at our complete 
extirpation of them, when we find that in the last two winters they made 
very serious depredations even in highly civilized France, altliough it 
has such an active population to apply to their destruction. It is true 
that its mountainous borders favour their perpetuation ; yet, with such 
means and such a people, these ravages upon it are a sort of reproach 
to its political benevolence. 

t In three weeks, Bufibn caught, on 16 acres, 1300 moles 'and a Dutch 
farmer, in 1743, between 5 and 6000. In 1749 the state of Tennsylvania 

Kid for the killing in it of 640,000 squirrels; and at Gotha, in one year, 
,000 Hamster rats were killed and paid for— Blngl. An. Biog. i. p. 
303 ; ii. p. 31— 30. .. . In the Isle de France, in 1836, the sugar-cane being 
infested by rats, and tlie rice by birds, the governor offered a reward for 
their destruction. In on* «i0«<A, eight arrondissements of the island 
•ent to him 830,473 rats' tails and 938,549 bhds* heads to be paid for. 
— Revue Encycl. Jan. 1897. 

1 It has been remarked that rabbits breed several times a year, and 
commonly seven or eight at a time ; so that in four years one pair mi0it 
be ancestors of a million. — BIngl. ii. p. 53. . . . Brown rats have produced 
SO at a liner, and three times a year. At this rate a pair might in two 
years produce a million. — P. 19.... A Guinea pig breeds every two 
months, and has usually three or four. So that from a single pair 1000 
might come in a year.— >P. 53. These would multiply proportionally, 
and soon overrun any country if not consumed. 

$ In India, a tiger broke into a shed, where a colt and pony were shel- 
tered. As he killed the colt, the pony attacked him with its heels, and 
so repeatedly struck his head and ribs as to knock dlit some of his teeth, 
and so bruised and cowed him. that he crawled off to a nullah hard by, 
where the natives despatched him.— Indian Gasette, 1897. 



376 SACEED HISTORY OF THB WORLD I 

biids ;* and the bats seek motha, gnats, and nocturnal in* 
sects. Some of the bruta consume insects and worms ;t 
but the great body, among which are the rhinoceros and 
the elephant, live on vegetables.t The fers are camiTO- 
rous.^ The glires, or mice kind, generally subsist on 
vegetable food, though some add fish, and others birds and 
worms. II The pecora use herbs and grasses. So the 
bellue ; though the swine tribe will eat any thin^.T The 
cetaceous fishes seek the insects and prodoce of&e ocean* 
But the power which some quadrupeos show of living with- 
out food would lead us to inquire, if in a state of nature 
the appetites of many are not more moderate in their genc^* 
ral desires, with stronger urgency in particolar seasons.** 

* The jacchus, or striate monkey, takes insecta and sinall birds ; and 
the tailless niacauco, egsfi and small birds.— TurU Liiin. p.90,Sl. .. .The 
moniiiia of Morocco searched for spiders, ants, and dher inaecta, in ad- 
dition to its bread and fruits. — Kerr's Linn. 71. 
J As the ant-eaters ; the armadilloea. 
We may infer the quantity they consume, and therefore the amonnt 
of vegetation necessary tii be produced for their atistenance, by the ful« 
lowing account of the nutrition of a caw : " A cow consamea on an 
averaee lOOIbs. of green food in 34 hours. This, for 185 days of sum- 
mer, is ISjSOOIbs. In winter, 45lbe. of root a day, or, for 18f) darSf 
8,100lbs. One-third of tills may be potatoes, the rAt other roots. Bat 
she gives, if well fed, 2,000 quarts of milk a year."— AUeu*s Hints 
for Schools of Industry. 

$ But some of this genus also eat vqietablea ; as the dog. which feeds 
on farinaceous vegetables, but not greens, as well as on flesh. So the 
Jackals eat fruit as well as birds and lesser animals. — T. L. 44.*. .The 
fox fattens on grapes.— P. 45 ■ . . .The Brasilian weasel and the civet fce4 
on apples and bread, as well as on mice and worms. — P< 9S« 54. .. .The 
martin takes ripe fhiit, besides birds and fVogs.— P. 59. .. .The bear seeks 
roots, berries, and oilier vegetables, as well as insects, honey, and car- 
casses.— P. 62. . . .The badger, oposiam, and hedgehog use both kiada^— , 
P< 63, 65, 73. 

II The river cavy, cassybara, feeds on fish, which it catches at nit hi, 
and THfretables. — T. L. 77 . . . . The Chilese beaver on crabs. — 178 . . « - The 
musk-rat on shell-fish, as well as fVuits and herbs in summer, and ibe 
roots of flags and water-lilies in winter.— 79.... The Norway rat tains 
poultry, and the field mouse small birds. — 80, 81... .The water rat eats 
frogs, insects, and small flsh, as well as roots and bark.— 8I....TIie 
Bf adagnscar squirrel draws worms out of trees.— 94. 

IT The common hog eats serpents without injury, and will even de- 
vour its own oflbprlag.~>T. Linn. 125 — The Mexican hog taeiM on 
reptiles, as well as on fruit and roots.- 196. 

** The striped hyena, though it will tear up bodiea (mm barylnc- 
grounds, yet "lives long without (bod.»'— T. Linn. 44.... The siodi, 
bradypna, "can live a prodisious time without food ; Kercher save 49 
dayB.*'>->Kerr*8 Linnaus, p. 101.... The bear tela from tbe sdidma of 
November to the end of wintsr^— 185. . . .la tbe bM orriar, WUmi smm 



FROM THE CREATION TO THE DELUGE. 277 

The pmwiit, in animals of prey, and the supply are so ad- 
justed to each other, that the general harmony, course, 
and happiness of creation are never disturbed. Such is the 
fitted balance, that the husbandman frquently injures him- 
self by destroying those which, on a partial view he thinks 
iniurious to him.* The consuming animals, the degree 
of their consumption, and the species consumed are so 
precisely adapted to each other, that neither deficiency nor 
exuberance appear while the appointed operations bf natuie 
are unimpeded. Man, by interfering, may alter the pro- 
vided equilibrium ; and when he does so, he suffers from 
his injudicious interposition, or too covetous anxiety. 

That animals have organs of sense corresponding with 
those of man, we all familiarly know. They see, hear, 
taste, smell, and feel, as well as we do, and some much 
more acutely. Both the dog and the wolf have an exquisite 
sense of smell, f The cat, and some others, can see in the 
dark. The lynx is acute both in sight and smell.^ The 
racoon is peculiarly sensitive in b^h pmell and touch.^ 
Others have a quickness of hearing superior to ourselves ;ll 

of the whitebreaited hawk, " one lived with me several warXw, but re- 
fused to eat. Though he lived so long without food, he was found, on 
dianection, to be exceedingly fat.** Amer. Ornith. vol. i. p. 85.... 
Those animals which live on particular roots, herbs, or insects, can 
have this food only in the season while these things are existing. 

* Thus farmers destroy moles, because the hillocks they make break 
the level surface ; but they have found worms so much increase when 
the moles were gone, as to wbh they had not molested them. Molefl 
live on worms. Insects, snails, frogs, and larva. The fanners on a no- 
bleman*s estate in France found the moles' disturbance of the earth 
such a good husbandry to it, as to solicit their landlord not to have them 
killed. — ^Bull. Un. 1829. p. S34. .. .So toads are found to keep down the 
ants. Mice have incresoed in bams where owls have been shot. The 
MiM Jay was destroyed in America for eating the paas ; but the pea 
grub, which It fed on, became more destructive afterward. A gentle- 
man shot a magpie, to save his cherries, but foi:nd its craw as full as It 
could be crammed with the large blue-boitle flies that lay their eg^ In 
meat **Tlie fox renders considerable service to man, by the quantity 
of rats, fleld-mice, fVogs, toads, lizards, and snakes which be destroye.** 
— Howlt's Brit Preserv. 

t T. Linneus, 43. 

t T. Linn. 51.— No beast can discover its prey at so great a distance. 
The marmot has also " a quick eye, and dfecovers an enemy at a eoB' 
alderable distance.**— Bin^ it. p. S3. 

J/b.04. 
Cuvier remarks of the mole, that thoui^ tti aiglH is weak, its kear- 
ing is remarkably fine ; its toQck delieate, and Its sense of smeNlaf 

most exquisite. Cnv. An. Kingd The sensss Of tasis aad mmH ivi 

A a 
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and some appear to be impiessible by musical sounds.* In 
the evolution of the animal embryo, the formation of its 
nervous system appears to precede its circulatory functions 
and fluid.t And some too curious experiments, painful to 
read of, and therefore not laudable to repeat, seem to ascer- 
tain that the principle of life is independent of the nervous 
matter, as it continues in the body for some time afler the 
brain and spinal marrow are removed4. 
All the quadrupeds utter sounds of some sort or other, 

very active in ttie hog ; and in the African specieitbe amdling and bear- 
ing are remarltably acute. — B. 149, 153. .. .The blaon*8 faculty of smell 
is to perceptive, that they scent their enemy at a great distance, ami 
precipitately retire as he approaches.... T^ rhinoceros is remarkably 
acute in its hearing and smell. — Kerr's Linn. 113. •• .The blind mole-rat, 
typhlus, is very quick in its senses of hearing, touch, and smell.^— T. 
—Linn. 88. .. .The common hare has exquisite liearing and sight.— 100 
... .The cape hyrax iias acute ears. — 103. .. .The chamois excels in tight 
and smell. — 111 — So does the Scythian antelope. — 113.... The wUd 
mule has acute hearing and smell. — 133. .. .The nd deer and wUd asMS 
are equally gifted.— 2 B. 82, 131. 

* The wolf dreads the sound of a trumpet — ^Kerr's Linn. 43. .. .The 
hare is fond of the sound of a drum. — 106....Tiie laroantin manatl 
delights in music. — 119- .. .Two elephants at Paris were found to be ex- 
cited by bold and wild music, and soothed by a soft air on the bassoon. 
— B. 1, p. 146. .. .Suetonius mentions that Domitian had a troop of ele- 
phants disciplined to dance to music. The dog howls at certain notes 
of music.— Kerr*s Linn. p. 130.... The hippopotamus is affected by it 
" As we passed along the borders of the lake at sunrise, the hippopota- 
mus /o/jotoed the drums of the different chiefs the whole length of tba 
water; sometimes approaching close to the shore. I counted fifteen al 
once, sporting on the surface." — Finlayson's Siam. 

t M. Baunigarien's investigations were, that the spinal marrow and 
the brain may be perceived before the blood is seen. These parts are 
not formed by the blood ; but have acquired some perfection b^>re that 
exists. The formation of the blood is made under the influence of tbe 
nervous system. Hence the nervous system contributes to the fbrmo- 
tton of the first blood.— Feruss. Bull. Univ.— 1830, p. 196. 

t M Weinhold cut off a cat's head ; and when its arterial palsatloD 
and muscular movements had ceased, took out its spinal marrow, and 
filled tip its canal with an amalgam of mercury, silver, and zinc Im- 
mediately the pulsation recommenced, and the animal made a variety 
of movements. In another cat he removed the brain and spinal mar- 
row, and filled the scull and vertebral canal with the same metallic mijE- 
toro. Life appeared to be instantaneously restored. The animal lifted 
ap its head ; opened and shut its eyes ; looked with a fixed stare ; en- 
deavoured to walk ; and whenever it fell, raised itself again on ifs 
paws. It continued in this state for twenty minutes, whenit fell down, 
and remained motionless. During all this time the circulation of tile 
Mood appeared to go on regulariy ; the secretion of the gastric Juice ' 
BBore than usual ; and the animal heat was re-estabuibed. ~ 
Antbokigy, quoted lo Court Jounial, 10th. Oct 18B9. 
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which they can vary into so many tones as are necessaij 
to give vent to their feelings, to denote their wants, or to 
communicate with each other. Whoever attends to their 
poultry-yard, will soon perceive that each species uses par^ 
ticular modifications of sound, to signify to their brood and 
fellows what they wish them to understand, and each 
seems perfectly to comprehend the meaning of the speaker.* 
Many animals have been remarked for their communications, 
by utterance to each other, f The sloth, in the modifica- 
tions of its plaintive cry, ascends and descends regularly 
through six musical notes.^: One monkey has been noticed 
to utter vocal syllables ;$ and dogs have been taught to ex- 

* At their accustomed hour of being fed, if it be delaved, all are clanh 
orous for it. The cock repeatedly calls hia hens to It, if they be atieent; 
and these their chickens. The maternal notes, to express danger to her 
bnrad ; those of anger iB^ainst an assailant ; of alarm at their own peril ; 
and their calls for each other, when those accustomed to be together are 
separated and unseen, are very distinguishable. All these are appro- 
priated to their respective sensations, and are only repeated as these 
occur. Ray has remarked the different voices of the hen, when die 
*brood8 ; when she leads her chickens ; i^hen she has found food, and 
calls them to it; when she would alarm tliem to seek shelter; when 
she is angry ; when she has laid an egg ; when in pain, or great fear — 
" all siguifliBant — being effects of the several passions of anger, grief, 
fear, or joy.'*— Ray. Wisd. IGO-... Gilbert White, in his Selbome! 
makes some just remarks on the language of birds.— -S. 43, p. 277. 

t " The chamois, when alarmed, advertise each other of their feel- 
ings by a kind of whistle- The one on watch continues this as long as 
he can blow without taking breath. He then stops for a moment, looks 
round on all sides, and b^ns whistling afresh, which he continues 
from time to time. He leaps on the highest stones he can find, agaia 
looks round, leaps fh)m one place to another, and when he discovers 
any thing seriously alarming, flies off'.'*--BingIfty, vol. ii. p. 93. .. .Many 
of the ape species, when beaten, will sigh, groan, and weep like chii- 
Ana. A pigmy ape, when left alone, used to make a doleful cry. — lb, 
1. p. 71 ... .The foor-fingered monkey, when touched, utters a plaintive 
kind of cry ; but has another sound, which it emits as a testificatioa of 
delight at receiving any kind of food.— A. 87.... When female seals 
come out of the sea, they bleat like sheep for their yoang.—lb. 161 . 

t ** The voice is an ascending hexachord, or six successively rMnf j 
notes."-^T. Linn. 101 .... " Sloths are most active at night Then thnr 
utter a plaintive cry, ascending and descending in perfect time through 
six successive musical intervals. When the Spaniards first heard this, 
they thought they were near some nation who had been instructed in 
European music.**— Dingl. i. p. 113. 

$ The fearful monkey, simia trepida. They frequently whistle; 
and, when enraged, shake their heads violently, and utter, in a fero- 
cious tone, the syllables pi, ca, rou.— Bingl. 1. p. 89; Buffbo. vUL P. 191: 
9nd f sanant C^ad, 116, d(M^ilM biipi, ^ ' 
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ejipreu biunan nonle,' cveji ao large a number aa Ihi 
i]istinctly in te] liable, f Tlie monke; tribe give Strang 
diCBliun* af uiutnal communicatian und campreheiuion 
their vocal utlerance.t 

It ia one of Iha great distinctiaoB of the Btiimal inii)4 
Hud of its aimilarity, within it) prescribed xesle and caa» 
paas< to ou[ own, that it is both teachable to several inlet 
ligent action a, and also ausceplive of moral docility. ThiH 
fai it ia improvable, but not bi-yond. By Ihii limitatioi^ 
it ii divided from the human soul, of which an indelinil* 
and unceaaiiig improvability ia ili univeraal properljt 
thuugti the largest part of mankind hut little avml then 
■elvea of It. But that degree of moral ductility and cap 
eily of education which taming eihibita seetna (a be 
general quulity of the animal mind, as the Rerceat lunfe 
Men anbjected to it. Of the fer» genera, which ii ' ' ~ 
■II the wild and ferocioua, the largest have been 
tanuable.j Even the tiger, who ma; be conaideied aa tfa^ 
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Krt ilom. Pennant uw an byans u lame aa a doc. The luy 
ynnuen, ' tkQUBb bnilsl and fanKloua, an easily tamed."— Suffiu. 
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tiercest of the fierce, has exhibited this improvahility.* 
So has the savage and voracious hyena, j Crocodiles have 
been made harmless and docile.l The leopard likewise.^ 
^he wolf has also shown that it possesses what we may 
term affectionate docilities.ll The baboons become vigilant 
guaidians of their protectors' property .IT These facts prove 

••-.The oaiiee may be trained to bunt, and become as tractable as a 
pointer. — K. Linu. 148. .. .The large tiger-cat is easily tamed. — 153. .. • 
The mountain lynx has mild and gentle manners. — 155 — The Egyp- 
tian ichneumon may lie softened so as to tie kept in a house, like a cat 
— 159. .. .The otter may be taught to catch fish for its master. — 173. .. . 
The fiN'ret is domesticated, and employed to catch rabbits. — 180. .. .The 
■now-weasel may be trained to follow a persoQ anywhere. — 183. • • . We 
tee tlie bear repeatedly In our public streets. The badger may be also 
made docHe, if caught young. — 187. The racoon is easily tamed, and 
■portive, but unlucky and inquisitive, Uke a monkey. — 180.... The 
rhinoceros may be tamed in some decree. — 113. .. .The hippotamus also. 
—P. 347. 

* The tiger, if taken young, may be domesticated. One, six weeks 
old, was taken on board the Pitt East Indiaman, in 1700, and arrived in 
England before It had quite completed its first year. It was as playful 
as a kitten, and frequently lAept with the sailors in their hammocks. It 
would run ont on the bowsprit, climb about tlie ship like a cat, and 
plav with a dog there. Deposited in the Tower of London, it contin- 
ued there to be perfectly good-natured, and was never guilty of any 
savage tricks. In 1801, it admitted a puppv terrier and mastiff to bio 
iocoeflBively its inmates, and recognised with delight the ship-carpenter, 
who came to see him two years afler they had been separated, lickol 
bis liands, and fawned upon him like a cat. — Dingl. An. Biog. v. i. pu 
230. The faquirs of Hindostan sometimes go about with their tame 
tigers. 

t Bishop Het)er mentions that Mr. Trail, in India, bad an hyena fcrt 
several years which foilowed him like a dog, and fhwned on his ac- 
quaintance. 

t A tame crocodile was. in 1896, kept at Ohantilly. It was so mild, 
that it was caressed by its Keeper without danger. 

^ Mrs. Bowditcb, widow of the Ashantee traveller, had a tame leo- 

Eard. Geaner mentions that Francis I. kept one, which be used in 
unting. It was carried before him 1^ an attendant on a horse. Mr. 
Barrow procured, in Africa, a young leopard, which ** became instantly 
tame, and as playful as the kitten.'* 

II M. F. Cuvier describes a yonng wolf that was brought up like a 
young dog. It became familiar with every person whom he was in tlie 
habit of seeing, followed his master everywhere, was ol)edient to bis 
voice, and differed in nothing firom the tamest dng. Its owner gave 
Mm to the Rojrat Menagerie at Paris ; . and was affectionately recognlaad 
by it eighteen montiM afterward. When, after another absence of 
three years, iie went to It, though it was dark, it knew him by his voieei 
placed its forepaws on his shoulders and licked tiis facci and became ill 
and pined liecause he went away. 

IT Kolben mentions of the baboons at the C^ie, that if teongbt np 
yoiuf witb milk, tbey beeoms as watebflil oyer tMr masiai^ Uttagi 

AaS 
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that there n nothing in the nature of the wildest amm*]^ \q 
make their future gentleness and sodalnlity either impo»> 
sible or improbable. We see by the dog and cat that the 
carnivorous may be mild and friendly ; as we find thoeS 
which feed on grass and herbs may be wild.* Even now 
the devourers and their prey may, by kind and judicioas 
management, be trained to Uve peaceably and hvmlessly 
together.! Nothing appears more effectual to produce this 
pleasing melioration than patient and persevering tdnd 
and gentle treatment, t They are now wild and savage, 

as any Iioum dog. .. .Vaillant declares of the one be had, that It was 
more watchral titan any of hU dftgs, and frequently warned him of the 

atprf >ach of predatory animals, wIkh the dogs seemed anamscioua that 
ey were nftar....raifH'r Carii, in his History of Angola, mentions 
that he had taught monkeys to attend him, to guard him, white sleeping, 

»[ainst thieves and rats, to oomb his bead and fetch bis water. — Goldani. 
. H. vol. ii. p. 493. 

* The bison and buffalo, ihoiuh graminivorous, are fierce and dan- 
gerouv; and Mr. Uunningham, Tn bis account of New South Wales^ 
remarks, '* Our leild animals are numerous, but few of them are ear^ 
nIvorouM." The form of the teeth is not decisive of their nature ia this 
respect, for " though the tapir's mouth is armed with twenty sharp cm- 
tlng teetlijhe is not camivoroua." — Buffon. 

f In 1837, M. Pelietau, director of the AfHcao Company at Bengal, 
trained a lion, caught in the forest there, to be very tractable, and to 
live in amity with the other animals which his roaster kept He slept 
In the same place with sheep, dogs, cats, monkeys, geese, and ducn. 
When eight months old, a terrier brought forth two puppies on bis bed^ 
which excited a great iuterevt In him, and he caressed them as if their 
parent.— Oingl. An. Uiog. vol. i. p. 33S....AtNewHargard,inOemuwy, 
the landlord placed on the fl(H>r a large dish of soup, and th«n gave a 
loud whistle : immediately a mastiff, an Angora cat, an old raven, aad 
a large rat with a bell, entered the room. All four went to thue diah aad 
ttd togetlier.— 76. vol. 11. p. SI • . . .John Austin, who for seventeen yeais 
bail occupied himself in '* training creatures or opposite natures lo Mvs 
together ill content and affection,** exhibited, in his ambuhitmry 8hofir,a 
oat, a rat, a mouse, a hawk, a rabbit, a Guinea-pig, an owl, a pifsoa, a 
Btarllng , and a sparrow, all living harmoniously together ia a cafs sf 
such dimensions as be could carry about. He elleeted this boiiqr If 
keepiiiK them all well fM, and by accustoming each to the other at a « 
early period of their Uvea. — Menaceries, vol. i. Lib. Entert KnowL 

t III educating the ox for the plough, Mr. Cobbett very sensibhr rsei_ 
mends that ** all violence and rouah languaae should be avoided.** ** If 
be be stubborn, there should be no blows and no kMid scoldiat. Sina; 

Kl him ; pat the other ox ; and be will presently OMve on agaiu. IfM 
down, let him lie till be ia tired : and when be cbocvea to gal ipb 
treat him very gently, aa if he had been doing every thing thai wm 
VMM. BvtheaemeaiisayoungoxwUlinafewdaysbebiSran lahh 
labcMir. With gentle treatment, he la always of the aaoM icaaa 

of the sane aptitade to labour.**. .. . Is aoc tbk JadkiQas 

^"^•IniaaiMcbUtbtrM^StteaooMit QmS 
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from the api^inted circumstances amid which they are at 
present ordained to live ; and when this state of the gene- 
ral world shall be altered, their moral transformation will 
become a natural appendage to the great social and intel- 
lectual revolution which the Hebrew prophets attach to the 
ulterior ages.* It is in animals as in fish — ^the largest are 
the mildest. The vast hippopotamus, the rhinoceros, and 
the elephant are as gentle and harmless as the sturgeon 
and the whalcf 

That animals have feelings and passions very analogous 
to our own appears iirom many instances. Our rugg^ or 
oppressive conduct towards them more usually puts their 
resentful emotions into action, than their better capabilities ; 
and this has caused their angiy humours to be most fre- 
quently noticed.^ But many species show what must be 

eiple, an experienced cavalry officer once told me that he dfd not fear 
the roost vicloua horse, and would soon cure ft. I asked him as to lUs 
means : his answer was, ** Always by miid and gentle treatment and 
fbrbeartng patience. If you whip them, you make them bad-tempered 
and continuediy vicious; but steady kindness, occasional humouring, as 
fkr as was safe, with a hard run now and then, to let their spirit '»fhwmB 
itself, consUtnted alwajw the most sncGessfui qrstem." 

* Isaiah twice mentions this future condition of the eartli, ch. zL 6-0, 
and ch. ixv. 85 : and Rosea, ch. ii. 18, alludes to It 

t A power of subduing the mind or spirit of animals seems to be at- 
tainable by human ingenuity, though self-interest may conceal the 
practical means. The Rev. H. Townsend mentions a man in Ireland 
who would make any hor^e, however vicious or unruly, become, in 
lialf an hour, gentle and tractable, and durably so. When sent for, he 
esrdered the stable door to be shut, and not to be opened until he gave 
the signal. After being alone with the horse for half an hour, during 
which little or no bustle was heard, he ordered the door to be unclosed. 
The refraetmy horse tlien rfippeared lying down, and the man by his 
Bids, playing with him Auniliarly as a child with a pnppy. Mr. T. tried 
taiui witb a trooper's hefse that wonM not stand to be shod. He enm- 
plelely succeeded. "I observed that the animal appeared terrified 
wlienever Sullivan either spoke or looked at him.**— Rev. H. Towa- 
■end*s Statistical Survey of^ Cork. 

t A rackoon, having been one day lashed by a servant, would never 
ANgive him. Neither eggs nor fish, of which he was veiv fond, wouki 
appease it. Whenever the man approached, its eyes kindled ; it ea- 
deavnnred to spring at him ; iKtered mournful cries, and refused every 
thing offMred until the servant went away. — Bingl. An. Biog. vol. i. p. 

S80 The patient camel retains the remembrance of an itijury unnl 

be eaa avenge it ; but is satisfied if it can believe that it has done so. 
Wlien an Arab has excited Ids resentment, lie dhipnses his clothes on a 
place which the animal will pass, so as to resemble himself sleeping 



under tlicn. The camel reoogniaes tlie garments, seizes them witb bis 
tbflBH witb violeace, and uraoiplssoatlMn. After ttkis 
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called kind affections. Monkeys evince them to each 
other.* Cows will protect each other,t and feel stroiigly 
for their yoimg.t Most animals evince pleasure at being 
caressed.^ Bears have exhibited strongly both connubiu 

taken thia satisfaction, the owner may reappear, toad, and guide him as 

be pleases. — Jb. vol. ii. p. 61 Tlie elephant* sretaiaing biirewDtiDeot, 

and uneipeciedly revenging hiniself, have been frequently noticed. 

* The male and female are never tired of fondling their youne one. 

Golds. voL ii. p. 591 Captain Crowe had several aKMifceys in his 

■hip, of which one became sick. " It had bsea aisrm a fkvoarite witli 
tlie others ; and from the moment it was taken 111, they tended and 
nursed it with anxiety and tenderness. A struggle frequently ensued 
among them for priority in these offices of afftction. Some would steal 
one thing, others another, in order to carry tt to it, untasted by them- 
selves, however tempting. They would take K up gently in their fora- 
paws, hug it to their breasts, and cry over it, as a mother would over a 
suffering child. The little creature oeemed sensible of their assiduities. 
It would sometimes come to me, and look me pitifully in the face, and 
cry, as K asking me to give it relief.** — Crowe*s Memoirs, 1830. .. .Of 
two chimpanzees, from Uie Carnatic, the female died on the voyage. 
The male showea every sign of grief, refused to eat, and expired two 
days afterward.— Bingl. vol i. p, 55. .. .Buffon, in 1764, had two fearflil 
monkeys. When their young one came, he sajrs riothing could be mors 
beautiful than to see the two parents occupied with it. They wops 
always carrying about or caressing it The male loved it greatly. 
Tliey held it alternately ; but now and then, when it did not bold prop- 
erly, they gave it a severe bite. 

1 1 saw a dog in Petersham meadows barking at a cow. The other 
cows about turned round at his noise, and perceiving him, walked skiwlf 
aip to the other, as if to assist her. The next month this occurred nrara 
decidedly ttiere ; a dog attacked one of ttie cows, which beat her head 
to present her horns. He persisted, and she, intimidated, retreated, 
while he pursued her. The other cows at a distance first raised tbeiff 
beadrito listen ; then turned round to the sound, and, seeing their fellow- 
oov still distressed by the dog, one moved towards her; then two 
others ; another furiously galhnied up to them, and six formed into a 
semicircle round her to protect her> The doc, undismayed, renewed 
bis attack, when one of the assisting cows left the circle and ran de* 
liberaiely at him. The doi; quitted the one whom he was persecuting; 
but seeing the other continuing to rush at him, seemed to think that Ss 
was in danger, and moved away silently and slowly. But the excited 
cow went after him. He then quickened his walk into a run. She nl- 
ioped determiaately after him as fast as she could, as if to punish luiB, 
till he at last outran her and escaped, 

t In September, 1829, the Cheltenham Chronicle described a eowtbat 
la the week preceding liad run hastily up to a gentleman's baillfT that 
bad entered the field. Mistaking her intentions, he moved away. Mia 
then stopp»>d and bellowed in a distressing manner, as if to gain bto at- 
tention. Seeing him look towards lier, she went to a diteh, and agate 
made a loud noise. He walked to it, and saw a calf on its back, almost 
lifeless from its ineffectual struggles to release itself. He pulled it oitt 
Just in time to save its life, when the mother Jumped and fondled rowii 
^im like a dog, frequently licking his hand. 

^ I have tried thli with cowi and sbeep. Many oibersi rrn't'Hy 
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wood maternal sensibilities.* The beaver has felt or imitated 
them.t Lions:( also discover the same sympathies to be 

horaes and elephants, as well as our domesticated ones, manifest their 

! (ratification at being Iciiidly noticed. Sir W. Junes mentions of the slow 
emur which he kept, " At all times he was pleased with t>eing strolced 
on the head and throat If I presented my finfter to him, he liclced or 
nibbled it with great gentleness.**— Asiat. Reg. vol iv. . . Jackals love to 
be fondled and patted with the hand ; and when called, will leap on a 
chair. — Pennant, Quad The Brazilian paca licks the hand that ca- 
resses it; and if gently stroked on its back, by a small cry expresses its 
acknowledpnents, and seems to solicit a continuance of the iavoor. 
Buffon had tlie one he describes. 

* Mr. Uearne describes the males of this species as so much attached 
10 their mates at some times of the year, that he has often seen one 
of them advance when a female was killed, and put his paws over her, 
and in this position siiffbr himself to be shot rather than quit ber. 

— Heame*s Jour "The female bear seems to love her young with 

astonishing ardour. She prepares for tliem a bed of moss and herbs St 
the bottntn of her cavern, and suckles them till able to go abroad with 
ber.**— Bufibn. 

When the Carcasse fVlgate was locked in the northern ice. a she-bear 
and her two cube, neflrly as large as herself^ came towards them. The 
crew threw to them great lumps of sea-horse Uubber. Tbe cM bear 
fetched tbese away singly, and divided them between her young 
ones, reserving but a small piece fiHr herself. The sailors shot the oaM 
as she was conveying the last portion, and wounded her. She could 
Inst crawl with it to them, tore it in pieces, and laid it before them. 
When she saw they did not oat, she laid her paws first on one, then 
on the other, and tried to raise them up, moaning pitifully all tbe 
while. She then moved fVom tliem, looked back, and moaned, as if 
for them to follow her. Finding tliey did not, she returned, smelt 
them, and licked their wounds; again left them, again returned; and 
with signs of inexpressible fondness went round them, pawing and 
moaning. At last she raised her head towards the ship, and uttered a 
growl of despair, when a volley of musket balls Ulled her.— PlUpp^ 
Voyage. Bingley, vol. i. p. 383. 

t Where a ume beaver was kept, a cat with kittens took possessicm 
of Its bed. It did not turn ber nut; but when she chose to be absent, 
it often took one of tlie kiuens in its paws, and held it to his breast to 
warm it, and seemed to dote upon it. As soon as the cat came Iwcic, 
the beaver always restored the kitten to her.— Bingl. An. Blog. vol. i1. 

p. 15 Tlie beavers are also playful. Near the arctic regions, 

"a gentleman espied five young beavers sporting in the water; leap- 
ing upon the trunk of a tree, pushing one another off, and playing 
a thousand fantantic tridcs.** He was about to fire on them, but saw 
<^such a similitude lietween their gestures and the infbntlle caresses 
of his own children, that lie threw away his gun.** — Capt. Frankl. 
Journ. p. 99. 

t Mr. Hope relates, that dining one day with the Puchess of Hamilton, 
who kept a linn, a sergeant with recruits arrived at the gate, and begged 
to see it. Being admitted, the sergeant. Who three years before had taken 
eare of him from Gibraltar, called him by his name, "Nero:** and the 
animal rose ap fVom his food, and came wagging h|s tail to tbe side of 
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within them. Sn haie the unmanigoulite ellis.* 
apes and orang outangs have repsBteilly indicaled atfecl 
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neatest to the least, have given striking demonstrations 
tnat their mental principle has these moral sensitivities aM 
tnily as the superior human spirit.* 



LETTER XIV. 



A britf Review qf the QualitieSy Phenomena arid Character of the 

Quadrujped Mind 

From the senses and sensibilities of quadrupeds let us 
pass to the consideration of their indications of a perceiving, 
attending, and thinking mind. 

To coUect provisions for their future use, to hoard them 
in safe places, and to use them gradually for their daily 
sustenance, are actions in the human race which display 
and require great prudence, foresight, just reasoning, will 
acting upon judgment, and much self-command. A very 

* "The sea-ottera are so affectionate to their young, that they will 
pine to death at the loss of them ; and die on the very spot where thoae 
have been talcen from them. They are very sportive, embrace each 
other, and even iciss." — Pennant — If the hunters come on tiie female 
by surprise, and separate her from her young one, the cub is in- 
stantly tatcon ; but the mother no sooner hears its cries than slie swims 
to the boat from which they proceed ; and, regardless of all danger, 
shares its fbte. 

Buffbn remarKsof the mole — ** So lively and reciprocal an attachment 
subsists between the male and female, that they seem to dread or disrel- 
ish all other society. They eqjoy the placid habits of repose and of 
aolitu^.** Ke describes the curious architecture of their subterraneous 
abode and its passages. 

In 1897, at Brighton, ah hyena was shown, with its usual fieroeness; 
hut ttie young man coming in who some years before had reared it from 
B cub, and brought it to England, though it was snarling and snapping 
at others as he entered, yet it recognised him, bounded about the cage ia 
manifest d^ht, rubbed himself against the young man's hand that 
patted his hwit ^^^ seemed gratified by his caresses. 

Moniceys abound at Gibraltar. In a letter from thence. In 18S7, the 
writer says, ** I fell in with a family often, and watched their motions. 
They appeared to be a father and mother, with five grown up, and three 
small ones. Of these, one was still at the breast, though large enough 
to be weaned. The mother was sitting with great gravity, nursing it, 
with her hand behind it The older offspring were skipping up ana 
down the rocks and walls, plsyfaig all sorts of antic triclu with one 
anotbtr." 
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large portion of mankind will not exert either this fore- 
thought, or the self-government that alone makes it effec- 
tual. The Scottish nation is eminently and honourably dit- 
tinguished for this intellectual quality and power. The 
lower Irish are too often conspicuous for the want of it. 
Yet this is strikingly exhibited in the alpine hares, who 
literally make hay for their winter food ;* in the active and 
provident squirrels;! in the ingenious beaver ;t and by 
many of the glires genus. ^ 

* Pennant describes this habit in the alpine hares of Siberia. In 
AuffiMt they begin to cut great quaniitiefl of soft, tender grass and other 
herbs, which thev spread out to dry. This hay, about autumn, they 
collect into large heaps, and place either beneath the overhanging rocks, 
or between tiie chasms, or round the trunks of trees, in conical heaps 
of various sizes, accnrdiiig to the number of the society that makes them. 
They are usually about three feet high. Being covered in winter by 
snow, the animals form a trodden path from their holes to them. " Ttiey 
select the best of vegetables, and crop them when in the fullest vigour, 
which they make into the l)eet and sreeneet hay, by the judicious man- 
ner in which they dry it. These ricks are the origin of fertility aroonf 
the rocks ; for the relics, mixed with the animals* soil, rot in the barren 
ehai)m8, and create a soil productive of v^etables.'^—Penn. A. Zool. 

t The counnon squirrel makes a nest of moss and dried leaves at the 
forks of a tree's branches, with two holes at opposite sides, and as the 
wind varies shuts the hole towards it. It lays up magazines of nuts, 
acorns, fruit, and berries for winter. — Kerr, Linn. p. S166. It places tliese 
in the hollows of tlietree, never touching them till wanted. The larger 
American squirrel puts its store under ground. — ^258. The ground spe- 
cies in Canada never willingly ascends trees, but makes its burrows under 
the earth, with long branched galleries leading to several apartments, in 
which it depositee maize, acorns, nuts, and chestnuts, adl in aeparkte 
chambers, for its winter food. — Pennant. 

1 The beavers build their houses together, like small vHlases. Badi 
cabin has In its neighbourhood a magazine of bark and boughs of trees 
for winter provision, kept constantly under water.— K. Linn. SS3. 

$ Thus the fieki- mouse collects large stores of grain, nuts, uonrnm, and 
beech-mast. In its places under ground. The hogs, by their exquisite 
smell, are often led to their hoards, and dig them up.— K. Linn. 330. 
The Siberian mouse makes similar collections of gariic roots, which it Is 
fond of.— 236. The economic-mouse in Kamschatka forms magasines 
of bulbous-roots under the turf, which it lays ont to dry on sunny days, 
and never touches but in winter.— S38. 1*he German hamster makes 
large chambers for grain, beans, pease, and liiiseed, each in a separate 
cell, sometimes a hundred pounds weight in the whole.— 843. The dor- 
moose and brown-rat have the same habit.— 230. The Jerboa also cot- 
iscts the purest herbs in her subterraneous burrows. The Casanmamot 
likewise.— 853. The zemni, or Podolian one, which pervades Asia, also. 
" Each individual has its separate burrx>w. In which, for provision in the 
beginning and end of winter (for in the middle it lies torpid), it layp up 
nsffazines of grain, tender vegetables, and berries : sometisMS ad4bM 
iDlc« and smaU birds."— K. Lion. fm. 
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The tuition which quadrapeds are capable of receiving 
diecovers a lower degree of that improvability which di«- 
tinguishes our superior race, which, as far as it extends, re- 
sembles ours, although at the same time it marks its spe- 
cific difference by its unvarying limitation. Apes have 
often amused their possessors by their imitative faculty.* 
Cats display this teachability, f Pigs have also repeatedly 
shovm that they can learn to do things not natural to 
them.t A sow has been trained to the services of a 
pointer.^ 

* Blumeubach*8 ape, which he kept above a year, would manage the 
wood for his stove, and put it in with as much judgment and economy 
as acnokmnid. He was oflen at the college, and u«(*d to examine the 
pupils* specimens with amusing imitation and grimace. One day he 
found a work on insects on the table, which he studied with great grav* 
hy ; but a person entering the room an hour afterward, found that the 
ape had wlih great dexterity pinched out all the beetles of the large 
plates, and eaten them, mistaking the pictures for real insects. This was 
an unlucky, but not a foolish act inn. 

Vo8niaer*B orang outang was taught to eat with a spoon and fork, and 
picked out his strawberri*^ one by one from a plate. Getting loose one 
day, it uncorked a bottle of Malaga wine, drank it off, and p«it the 
bottle in its place. Becins others open its chain-padlock with a key, it 
put a bit of stick into the key-hole, and tumtid It about in ail directioni 
to unlock it itself.. . .Buffon describes one that he had seen sit down at 
table, unfold his towel, wipe his lips, use his fork, ponr liquor into a 

filass, and make it touch that of the fierson who drank with him. At tea 
t bronuht a cup and saucer, placed them on the table, put in sugar, and 
poured out the tea. But in the wrnxts tliis animal sits tqr the fire thene* 
gmes leave till it bums out, without adding to it fresh fuel... .Dampler 
mentions the striated monkeys to take up oysters from the beach, place 

them on a stone, and beat them with another till they got at tlie fish 

Gamelii Careri describes others to watch the oysters that open, and then 
to put a stnne within them to hinder them closing ou their paws as they 
pull them not. 

t In 1838 a cat firom Tuveany was exhibited in London that hadlieen 
trained tn beat a drum, strike on an anvil, draw water from a well, ring 
bells, and roast coflise. 

t I saw a large pig at Roes which could pick out from an alphabet im 
the ground, on bfing ordered, and without mistake, the letters that were 
wanted for the name of any persons present ; and also the figures for the 
hour. The watch was placed to its eye, but the secret-directing signs 
must have been previously established between it and its master. It went 
round the dial, and plan^ its snout first on the hour, and then in another 
circuit on the minutes. There was no visible concert that I could trace, 
so that the assistine tokens were the more intellectual. The owner men- 
tionf^d, that being more dull at learning than some, it had taken him 
three months* close labour to teach him. 

$ A black sow was taught to find game, and to bade and stand nearly 
as well as a pointer. When very ymmg she becams attaebed to mne 
pointer puppiss, and the keeper resolved u> try bar. He gave hsr i 

Bb 
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The quadruped animali, of th^ own will and nutans « 
■nd from inbora instjncls, da actioiu which require know- 
ledg;e, TessDiung, and judgmeat in mankind. Reindeer* 
follow and obey leaders of tbeir own ■peries.' Etephanti 
also make Iheir joumeys on Ihie plan, when they di 
neeeuuy-t Baboons hnirB been found to lua' " ' 
■rrtuigemenla, like militery tsclice.I Hole* ai 
BtgD^ to bove a door opeaed.f Biaans place 
in tbs be«t poaition far repelling an enemy.]! The blnok. 

. .r c_i: — i .i,_. ^,y schoolboy'* ' 
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could be, but more patient than he would be.f Even the 
selfish depredation of the monkey, too craving of others* 
food to be sufficiently careful of his own, was an intellectual 
action.t All these display what many human beings would 
do in the same circumstances, and for the same ends. 

Deliberating, judging, and persevering mind, with real 
building skill, appears as much in the beaver^s construction 
of his cabin as in any human fabrication of a cottage.^ The 
curiosity of a petted weasel resembled the same quality in 
its mistress.^ If it be foreseeing caution in a military offi- 
cer to place sentinels to watch and give alarm on danger, 

* "Sining on bis hind- paws, at the bank of a river or lake, he con- 
tinaes so motionless thai he might be mistaken for the burnt trunk of a 
tree. He has sometimes deceived even the practised eye of an Indian. 
With his right paw he seizes with incredible celerity the fish whkh pan 
below him. Wliat he does not eat he conceals, to take it during the 
remainder of the day. He seems to know tliat morning and evening aie 
the only Umes for iishing.** — Bettrami^s Pilgrimage. 

t The monkeys in Exeter *Change were confined in a line of narrow 
cages, each of which had a pan in the centre of its front, for its food. 
But when they were all supplied, scarcely any ate out of its own pan, 
but thrust its arm through the bars, to rob its left or right-band ndgli- 
bour, tliough its own pan was exposed to similar depredation. 

X Captain Franklin confirms the usual account of the beaver: **TlMy 
have often been seen in the act of constructing their houses in the moon- 
light nights ; and the observers agree that the stones, wood, or other 
materials are carried in their teeth, and generally leaning against thdr 
thoulder. When they have placed it to their mind they turn round, and 
give it a smart blow with tlieir flat tail. They keep their provision of 
wood under water, in front of the house.'* — Journ. to Polar Sea, p. U. 
. . . ." When a branch of a tree cut is too strong for one only to transport, 
several join in the work. They often pass several nights to bring down 
a willow from twelve to twenty inches diameter.". . . .For the last cen- 
tury a colony of beavers has been established on a little river which runs 
into the Elbe, the Nuthe near Barby, whose habits M. Meyerroek de- 
scribes. They omstructed a dike for their residence, with trees, which 
they placed in the irtream, filling up the interstices with earth and nish«i 
till it rose a foot above the water. M. Meyermek several times desuoMd 
it, but they al wa^ rebuilt it during the ensuing night.— Bull. Univ. 1890, 
p. 108. . . ." Tbeinsides of their houses are neatly plastered with mortar, 
spread and beaten firmly with their tails; and each individual forms in 
bed of moes,-or of the tender twigs of box or fir." — Kerr*s Linn. 223. 

$ Mad*lle de Laistre described her weazel to Bufibn : " It plays with 
nny fingers like a little kitten, jumps on my head and neck, and if I pre- 
sent my hands at the distance of three feet, it jumps into them withoat 
ever missing. It distinguishes my voice amid twenty people, and sprinp 
over everybody to come to me. But it is impossible to open a drawer 
or a box, or even to look at a paper, but he will examine it also. If I take 
a paper or a book, and look attentively at it, he runs immediately upon 
my han4, and snrveyt with an inquisitive air whatsver I bama la 
bold.*' 
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is it any other quality in animals who ate the same precao- 
tion ? Marmots do this.* So do the baboons and mon- 
keys of Airica.t The wild asses likewise, and many other 
classes4 If the assembling in societies occurs amonf man- 
kind from a sense of mutual wants, safety, and benefit, and 
Irom sympathies that we term moral, most there not be some 
feelinffs or notions aamlogcfom to theme in those species of 
quadrupeds who voluntarily associate together ?^ The so- 
cial mouse is a pleasing instance of these sensibilities ; 
these pair, Arm families, and live together as neighbours, ff 

• The bobae, or Polish marmot, which inhabits the dry and aunny 
plaeea of the mountaiia, from th« Borisihenes to China, ''go about in 
■tarehoffood in the morning and middle of the day, placing a sentinel to 
give wanting of approaching dan^r."—Kerr*a Linn. 851 ... .The moun- 
tiUn roarinou have this precaution : " One stands sentinel upon a rock 
while the others gnmbol on the grass, or cut it in order to make hay. 
If the sentinel perceives a man, an eacle, or a dog, he alarms his eoin- 

Knionsby a loud whistle, and is himself the last to enter their bole.**— 
aui>l. Ukraine. 

t The Ur«iiie Cape baboons descend from tl>e mountains into the 
plains to pillage gardens, and then place sentinels to guard af ainst sur- 
prise. — ^Kerr's Linn. 64 ....The Chinese monkeys place a sentinel oa 
some adjacent tree while they plunder the sugar-canes. He screams if a 
person is approaching ; and then, each graspingas many canes as lie can 
in his right arm, runs off on his three Jegs.— Binr. vol. ii. p. 80. The 
four-fingered monkeys also pluqder t(^ether, and place a aentind : the 
pigmy apes likewise. 

I The wild asses live hi herds, each consisting of a chief and several 
mares and colts, to the number of twenty s«mjetiines. They are vety 
timid, and provident against danger. A male takes on him the care or 
the herd, and if always on the watch. If they observe a hunter, the 
sentinel takes a great circuit, and goes round and round him, as if dis- 
covering something to be apprehended. As aotm as he is satisfied of 
this, he r^oins the herd, and ali set off with precipitation. — ^Bing. Ao. 
Bioff. vol. ii. p. 131. 

t^ The llamas, among their native mountains, associate in large herds 
in the highest parts. While the rest feed, one watches as a sentinel. 
When he hears any intruder approach, he trives a kind of neigh, and 
tlie herd run off. After galloping to a considerable distance, they stoa 
turn round, eaze at their pursuers until thene come near, and then agaia 

set off— Bingl. vol. il. p. (^ The Siberian horses likewise (riant sen- 

nels. — lb. l^....The Scythian antelopes seldom all rest together. 
8ome are generally stationed on the watch ; and when these are tired, 
ttiey give a kind of notice to such as have taken -their rest, who then 

rtoe and release the sentinHs. — fb. 96 The aheep on tiie Welsh 

mountains graze in parties of about a dozen. One of these is stationed 
at a distance, to give notice of danKer. If this sees any one advancing^ 
it looks at him till he com^ within 8U or 100 yards ; and if he still ap- 
proaches, it alarms its comrades by a loud hip or whistle, two or ibies 
times repeated, and all scour off to the steepest oarts.**— A. 134. 

H " This special lives iu fomilies coasistiiig of two parents with tbfir 
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The beavers unite, from a distance, into societies, for tbe 
express purpose of building their habitations in vicinity to 
each other, and co-operate in their labour, like Dido*s fol* 
lowers in the Virgilian picture of their founding Carthage* 
or like emigrants into the wilds of America, to build their 
log-houses and forest towns.* The marmots as assiduously 
jom their skill and industry together, to form their sociiu 
rooms, as any body of bricklayers and carpenters to raise 
the edifices they construct.! Several other species of ani- 
mals also shape their habitations by concurring labour. 
^j All the instances which occur, in these classes of beinef, 
of co-operating action for some common end, show the in- 
tention and the desire to unite their efforts for that purpose, 
and, therefore, a mind, or a meaning and thinking power, 
that designs, perceives, comprehends, wills, and operates to 

young ones, and of these feroilies vast numbers reside together ; the 
whole country being covered with little hills of pbxIU thrown out of their 
burrows/'— Kerr's Linn. 239..... The great bat, vampyrus subntger, 
" lives in societies of more than 400, in th« hollow trunks of large de- 

cayine trees/'—fft. 91 The ring-tail macauco, lemur cotta, are in 

considerablo societies. — Penn. Quad. No. 131 .... Most of tlie pacora 
and glirf^s generu, and some of the bellue, associate in flocks or herds, 
■eelc each other'tf soriety, and have a visilile pleasure In being together, 
even different species. I have been often amused with 8e«nnE hones 
and cows, of different fields and owners, mutually approach hedges and 
sates to each other ; remaining for some time looldng at and at times 
licking each other. 

* The beavers of North America " associate together for carrylnc ob 
their wonderful operations, in which they surpass the insenuitv of all 
other quadrupeds. They begin to assemble in June and July, nom all 

Quarters, till they form a troop of 900 or 300 near some river or brook. 
[ere they make an embankment ; cut the smaller trees Into proper 
lengths for staves ; fix these like piles, interweave them with sroailsr 
branches, beat earth into a kind of^ mortar with their feet and tails, ram 
h into all the vacancies, till they have made a solid dike 10 or J2 feet 
thfck at the base, sloping to 3 at the top, with shallow gaps to let the 
water escape. Near this they build their cabins on piles, and wattle 
them with branches, and with two doors, one to go into tlie water, the 
other on land. These have sometimes 3 or 4 stories, hoMIng ftom 18 to 
30 beavers, and each village or commtmity has from 10 to 90 catrtns.** 
— Kerr*8 Linn. 323. 

t ** The alpine marmots live together In societies of 5, 9, IS, or 14.** 
— Ken's Linn. p. 249. " They lodge together In subterraneons apar^ 
meats, and their labour in collecting materials for these is carried on te 
common. Some cut the finest hertrage, and others collect it. To trane- 
poit this, one lies down on iu tacik, and allows himself to be loaded, 
mad exieiids his limbs for that purpose. Others trail him, thus laden, bf 
bis tall to the place." '* I have often,** adds M. Beanpland, ** seen thsm 
practise this mode of convevance, and watched them for several &af%,** 

^ 1. Ckraiiie. Choreii. Voy. vol. i. Btogley, vol. tt. pu Ml 

BbS 
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s 
produce it* Individaal instances of what in human beings 
We should call contriving mind, have been remariied in ani- 
mals. The squirrel's mode of passing a rivery-t — the jer- 
boa's provision for his escape if attacked in his retreat,t — 
the opossum's mode of obtaining crabs which his paws 
cannot reach,^ — the monkej's nse of him tail as a hand or 
finger, tl — the Pamvian h»n*m two. chambers for distinct 
nsesyir— the oCter's** providing against the rise of the tide 

* Thai the fiwr-ihisered monkeys, to pan frmn one \o(ty tree to 
UMtiwr wbfeh ta too far off for a leap, will form a kind of chain, by 
HaklM to each other with their tails ; and then hangins down and 
■wlnflng tncether with increasing momentum and sweep, Ull the lowest 
saiebeM hold of the lower branches of the desired tree. As he fastens 
and ascends, he pulls the others up, each in succession doing the same. 
— Ullua, Vuy. South America ; Binkley, i. p. 86 - . • • Both wolves and foxes 
act with great co-operation ; the former in their attacks, the latter in 
their depredations .... Glephants also concur in making great efforts to 
raise a com|>anion out of a pit or trench •... Mr. Pringle mentions an 
instance in which a troop employed themselves part of anight to deliver 
one who had fallen into a water-dilnb, and succeeded. — Menag. vol. vii. 
p. 100 •. .U is by the co-opeiation of the tamed that the wild ones are 

often taken A rat was seen at Oswestry, in 18%, to be leading a 

blind one to a stream of water, several yards off the building they fre- 
quented, by a pitice of straw which he had put into his compaoioa*a 
nouth and pulled by his own.— Shrewsb. Chron. 

t When die migrating squirrels come to a lake or river, tbey draw a 
piece of pine or birch bark to the edise of the water, mount on it, and 
abandon themsielves to the wavi^s, raising their tails to catch the wind. 
If this should blow too strong, they are overturned. The Laplanders 
eagerly collect those who are thus drowned. — Bing. An. BioK. ii. p.3il. 

i. Ttoe Jarboa forms bnrrows under ground, of several yards lona,-ia 
a winding direction, leading to a large chamber about half a yard bdow 
tbe surface. From this a second passage is dug to within a veiy Utile 
way of the surface, by yihieh they can escape when tbreateoed with 
danger.— *Kerr's Linn. p. 373. 

^ The Cayenne opossum lives chiefly on crabs. When it cannot 
reach them in their hole* with its paw<;, it introduces its k>ng prebeoaile 
tail to hook them out — Kerr's Linn. 195. 

il The four-fingered monkeys are peculiarly dexterous in the ost of 
their tail. They can pick up with it objects so small as bit8<^ wood or 
straw. M. Audebert noticed two of their actions with it CoiilM it 
round one of the bianches of a tree, at Paris, one swung himeelf a few 
times backwards and forwards ; and tiien, with this acquired mameO' 
turn, darted into the next attiacent tree. With his tail he carried hay 
to make his bed, and spread it about with as much eaae.^ — Audebeiti 
!HiaC. des Sinces. Bingl. i. p. 87. 

tr The Peruvian hare digs holes under ground; and forms two soo- 
tkuoos chambers there. In one of these it sleeps (its bed-moa) ; ia Um 
other, which is tower (its parlour), it eats its provisions, which iteoOsdi 
In tte nighi-tiake.~Kerr*s Linn. 777. 

** Thehabitatioa of an ottsr Is 9lmm tlwayi mads in tte bank of * 
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m river, — the honey weasel's averting the glare of the sun,* 
— 4he monkey's imitation of the astronomers who were 
measuring the length of a degree in Peru,t — the Indian 
monkey's resolute mode of self-defence,^ — the bear himself 
finding out the plant that will heal his wound, and making 
and applying a plaster from it,^ — the wolTs cautious reason- 
ing amid his hunger and voracity, II — are instances of this 

J liver or brook, near which is a plentifal supply of food. In forming 
his habitation he exhibits great ragacity. He burrows under ground in 
the banic, always malting the entrance of his hole under the water. He 
works upwards, and before he reaches the top he provides several holds 
or lodges, that, in case of highfioods^ he may have a retreat. He tlien 
makes a minute orifice tor the admission of air ; and contrives to place 
ihis little air-hole in the midst of some thick bush, the more effectually 
- to conceal his retreat."— Bingley, vol. i. p. 867. 

* *^ Towards sunset he issues from his iiole. Near this, be sits uj^ 
Tight, and holds one of bis paws before his eyes, in order to modify the 
rays of the sun, and to procure a distinct view of the bees he is liNiking 
for.** When he sees any bees fly, he knows that they are going home, 
and talces care to keep in the same direction, in order to find them. 
'* He has besides, the sasacity to follow the cuculus indicator, a little 
bird, which, with an alluring note, guides him to the bees* nest.**— 
Bingl. vol. i. p. 353. 

t When Messrs. Cnndamine and Bonger were In this service, some 
large monkeys were admitted into their rooms, durinethe time that they 
were making their obnervations in the mountains. These animals, of 
their own accord, went thioush a series of imitations of ibeir actions. 
They planted the signals, ran to the pendulum, and then to the table, as 
if to coinniit iheir remarks to paper. l*bey occasionally pointed the 
telescope to the skies, as if to survey the planets or stars.— i». 04. This 
was mere imitation without knowledge; but it showed attention, 
memory, dexterity, and the intention and desire to do as tlie astrono- 
mers did. 

X Monkeys exclude fVom their homes those of a diflbrent herd. A 
targe monlrey stole into the retreat of others at the pagodas of Cherlnam. 
The males united to aaack him. Seeing his danger, he ran to the top of 
a pvramid eleven siorlea hich. The others (hllowed. He placed him- 
self firmlv In a small rmind dome ; and beiiit superior In strength to 
any one, he seized them as they came up, and hurled tbem down to the 
bottom. The fate of three or fbur thus destroyed made the others re- 
treat; and as soon as evening gave safety to his movement, be with- 
drew to another place.— A. 93. 

^ When a bear is wounded by a ball, he gatliers leaves and fills ap 
the wound with them. The Kamtschadales state that they derive their 
medical knowle<1ge from observing what herbs the bears apply to tlieir 
wounds, and what method they pursue for recovery wben languid and 
disordered. — BIngl. vol. i. p. S7S. 

II He is very mistrustful of snares, and " If be find a reindeer tied to 
a post to be milked he will not appmaeb, lest the animal shooM be 
placed there only to entrap bim ; but no sooner is tlie deer set at ttbertj 
than he Instantly puiwes and devoors tt.**-4iq||. p. UOi 
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sort. The wolf, with artful judgment, will take the babe 
from the mother's bed so gently as not to disturb her.* 
They also resolutely co-operate in their fatal attacks<t To 
know the names which have been given to them by their 
owners, and to come, when these are pronounced, to those 
who so call them, imply in animals memory, a connexi 
of sounds with ideas and actions, and an obeying will4 7 * 
attention of some to music, which I have alrea<i^ alluded to^ 
has a claim to be called an intellectual sensibility. $ So has* 
the impression which some receive from the menacing fea- 
tures of the humanface.il The actions of the elephant and 
of the dog, which resemble those of thinking intellect, axe 

"^Mr. Shepstone, from one of the Wedejran lettlementB in Soath 
Africa, has recently stated the marked preferenee there of the wolves 
for human flesh, in their nightly visits. Calves and a fire separate the 
parent from the entrance ; yet "the practice of this animal has been, in 
every instance, to pass by the calves in the area, and even tlie fire, and 
to take the children from the mother's karora : and that, in such a geit- 
tie and eautiotu manner, that the poor parent has been unconscious of 
ber loss, until the cries of her little one have reached her from witlv 
out, a prisoner, in the jaws of the monster.** — Miss. Reg. Dec. 1831, 
p. 531. 

t " A little girl, al>out eight years of age, was reclininc on the grouml 
in the cool of the day, when four wolves rushed upon the place. One 
of them seized her by the head, a second by the shoulder, and the 
other two by the thighs. T^e people of the kraal with all posaiMe 

■peed flew to )>er help, and succeeded in releasing her.'* — lb. p. 530 

"The missionary states that forty instances of their attacks on mankind 
had occurred within a few months ; but these wolves mis ht urge that 
they had been tempted by man into this appetite for human fleah. 
" This boldn»« in the wolf, and his passing by every other sort of prqr 
for a human body, must be attributed to the horrible custom of leaving 
the dead uriburied, and to the frequent wars in this part of Caffhuia. 
The late Ghaka was a caterer to the wolfish trit>e.'* — lb. 

X Mr. Hartley, in the isle of Egina, narrates, that, " paning by a flock 
of sheep, I asked the shepherd if he gave names to his sheep, and if 
they obeyed him when he called them by their names. I bade him call 
one; he did so, and it instantly lef\ its pasturage and its coropanfom^ 
and ran up to him with signs of pleasure, and with a prompt obedience 
which J had never before observed in any other animal.** — ^Misa. Reg. 
1630, p. 233. D*Ob8on vine's ichneumon would come when called. 

4 See liefbre, p. S7d. Dr. T. Shaw mentions the warral, an animal 
ef the Heard kind, " to be so aflfected with music, that I have seen sev- 
eral of them keep exact time and motion with the dervishes in tlieir 
circulatory dances ; running over their heads and arms ; turning when 
they turned, and stopping when they su>pped.**— Shaw*a Travels la 
Egypt, i^. 41 1 .... Mr. Grea ves*s friend had several black lizards at Grand 
Cairo. " These, when the weather was hot, would, upon music, cone 
out and run npon him. Of this nuiaic, they love the bagpipe beat**— 
Greaves, Obs. Pjnr. vol. ii. p. 583. 

It It has been laid that the slepbaat and dog tie the only aiiiaMdtwko 
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very striking ; but are so familiarly known, and have been 
so oflen described, that I will only here recommend you to 
recollect them as very instructive testimonies of the nature 
and operations of the animal mind.* The orang outangs, 
likewise, which come nearest to us in form, at times evince 
some faculties and actions so analogous to our own, as to 
be only distinguished by the insurpassable limitation which 
appears always attached to them.f But all the simia tribes 
are confined to their native inferiority to us, and to their 
discordances from us, inflexibly and unalterably, in their 
minds as in their bodies. No time, and no arts, and no 
habit can convert the baboon figure, features, or skin into 
the feminine face and form which we love, or into the manly 
presence and body we admire ; nor his imperfect mind into 

understand lookn, and that the dot only dreams ; but I believe that cats, 
horses, and cattle are Impressible by the countenance that threatens 
them. 

* The dog mentioned in p. 380, of which Leibnitz was ** nn temoln 
ociilaire,** was at Zeitz in Misnia. A young child had heard It uttersome 
sound:* which he thoucht resembled German, and this idea led him to 
teach it to speak. Al the end of some eight years it had learned about 30 
words; some of which were tea, coffee, chocolate, asKrobly. It spoke 
only by echo, that is, after its maoter pronounced the word. It seemed 
to repeat only by compulsion, and agalnrt its own will, thoufh It was 
not ill treated.— Leib. Lett, to Abb. S. Pierre. Op. vol. ii. p. 180. Da- 
gald Stewart, p. S!S5. 

f The orang outang of Borneo is not so large as that mentioned in 
Abel's Voyage to (7hina. ... Of Mr. Grant's, the following circumstances 
have been noticed : — He was grave, and seemed pensive and melan- 
choly ; but he was curious, and attentive to remark what pasfied. His 
actions were prompt. He could arrange very well his little concerns ; 
but he shook his chain as if vexed, and kept in his tub like a Diogenes. 
He drank willingly milk, with a little tea, and ate bananas with pleasure. 
He learned to hob-and-nob with a glass of wine. He was mild, and 
rather kind ; but a strange face sometimes frishtened him. His great- 
est pawion was curiaeity to examine all things. Re touched and 
turned them about, smelt them, and tried them with his teeth. 8onie> 
times he played with some objects, and sometimes was angry with them, 
and tore or broke them. He learned to dance. There was no occasion 
to threaten him, like other apes, with a stick ; but he showed a great 
superiority of Intelligence over these. We could not avoid seeing a 
sreater csiMMity for instruction in him than in the baboons and apes. 
When a dog came near him, he seemed surprised and alarmed, but 
showed no hostility or malignity to him, as monkeys do, who will 
leap on the back of the largest mastiffs. When some Hindoos of 
Bengal came in his sight, his jKravity chansed to fantastic and playful 
motions. After a woman had given him cold water instead of tea sev* 
eral limes, he showed great vexation at it, and to know whether it was 
so, put his finger in. Observing this, she gave him hot water, which 
scalded him ; after that, he always put in a apoon or piCMM of wood fbst, 
and Ume^ the spoon. This action was very lUn dushib r^Uctkn, 
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LETTER XV- 

3%e &»iparott» and amphibioua quadrupeds — the tortoise, eroeodUei 
and uzard tribes. — A general view oj their nature, quaUHes, and 
fnenPal principle. 

The class of animals which is very peculiarly connected 
with those relics of their primeval races which our rocks 
and subterraneous strata have disclosed, is that which con- 
tains the oviparous quadrupeds — the tortoise, crocodile, and 
lizard tribes — and those without tails. These spring from 
eggs, without parental brooding, like fish and insects ; and 
as they have left for our present knowledge of their ancient 
nature, amid the destructions they underwent, some im- 
portant fossil remains of their bones and fijp^e, they ought 
not to be. omitted in our general review of the orders and 
economy of the primitive creation. 

The oviparous quadrupeds present to us material invest- 
ments of the animsd mind and living principle, very distinct 
from the figures, limbs and functions of the other quadru- 
peds and kingdoms of nature, yet associated with them by 
severed analogies. They have a heart, though it heis only 
one ventricle. They have blood ; yet it is not the red warm 
fluid, but a cold and pale one. Tney breathe, but with fire- 
quent and long suspensions, which no land or air animal 
«ould endure.* They have the same senses, but in feebler 
action and sensitivity, except that of sightt Their brain 
is proportionally smaller. Their muscular motion, in some, 
is far less vigorous, though active in others. They require 
less food, and can remain a long time without any.$ Their 

* " This class of aninuUs is distinguished by a body cold and genenHj 
naked ; a countenance stern and expressive, and harsh voice. All have 
cartilaginous bones ; slow circulation ; they are deficient in diaphragm ; 
do not transpire ; are tenacious of life." T. Linn. v. 1, p. 638. 

t " The class of oviparous quadrupeds are possessed of an eqtnl numbor 
of senses with the more perfect animals ; but all their senses, except that 
of eight, are so weak, m comparison with the viviparous quadrupeds^ 
that they must receive much fewer impressions through them, — ^must 
communicate seldomer uid less perfectly with external objects, and bo 
leas strongly and frequently excited to internal action in consequence of 
these." Count La Cepede, v. 1, a 16. Kwr's Trand. ..." Ezqukita 
sight and hearing." T. Linn. p. 633. 

I " They are able to renuun a very long time withoot food. Some 
ioatancM d8t« been known of tortoiaea and crooodlks living a wlioto 
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manners are gentler; they exhibit no ferociw^, and appear 
to enjo^r a much longer and more tranquil life.* They 
Usually inhabit the sea or its shores, rivers and their banks, 
marshes, pools, and other wet and moist places. They live 
cnr herd together, are generally inoffensive^and can be tamed, 
and become tractable mod mmumng.f The young never 
know their mocben^ nor reeeiVe anjr nourishment from 
them. Hence they are what th^ uniformly show them 
•elves tQ bt, fitxn the impulses of their assumed principl 
of life and provided organization; and independent of oJ 
tuition.^ Xa Cepede divides them into three genera 
classes, which he arranges separately into such divisions 
as their distinct kinds seem to make reasonable ,§ and these 
are subdivided into their respective species.ll They form 
the amphibia of Linnsus, who distinguished them into two 
orders, — ^reptiles with feet, and serpents without; and into 
twelve genera.ir \ 

vesr though deprived of all sustenance." La Cep. 30. . . " They can 
live a long time without food." T.'Linn. 638. 

* " Most of the oviparous quadrupeds are long-lived. We are certiUn 
that the large sea tortoises, and the other species, live to a very advanced 

age." p. 59 "Perhaps even more than a century." p. 115 

" The mud tortoise lives at least 80 years. From this ^reat leiwth of 
life, (he Japanese adopt the tortoise as an emblem ot hieroglyphic of 
happiness." p. 116. 

f "F^ the most part the manners of the animals of this class ars 
ffuitte, and their characters are free from any degree of ferocity." La 
Cep. 48. . . "Their tempers are often susceptible of being consideraUy 
modified by culture." lb. p. 58. 

t " They have no enjoyment of parental affection. They abandon tbeir 
eggs inunediately after they are laid." La C. 54. ... " Thus the young of 
oviparous quadrupeds receive fnnn their parents neithw nounebment, 
care, nor eaucation. They neither see nor hear any acticu or sound to 
imitate." lb. 57. 

f Be classes them, in his ^pplement to Buffon, into— l tortoises; 
n. lizards ; m. oviparous quadrupeds without tails : which he divides 
thus — the 1st into sea tortoises, fresh water, and land ones ; the 2rl into 
crocodiles and lizards ; the 3d into frogs and toads. . La Cep. Ov. Quad 
V. 1&2. 

I He made 6 species of sea tortoises, and 26 of the others : 3 cUstinct 
species of the reu crocodiles, 8 of resembling lizards ; 14 other spedes 
oi lizards with round tails; 23 more species of the kind which he neads 
with the chameleon ; 5 others, the nying lizard ; and 6 others, whicii 
begin with the salamander. He enumerates 20 i^)ecie8 of frogs, and 14 
of toads. lb. 

V To the reptiles who "have feet and naked ears without auricles^ he 
assigned 5 genera,— the tortoise ; the dragon, or flying lizard j the liiani 
tribe, indjouoing the crocodiles ; tlie frog and toad genera ; and one whicli 
ha called siren. These, in Dr. Turton's edition of the System* coanpriaed 
ta the firtt, 8 species of marine turtles. 18 river turtle^ and 12 kod 
teniHses; in the second, 18 toads and 18 nogs *, the fourth has 2 ciiooodttM 
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The Creator has made nothing that is unuseful — nothings 
BO insulated as to have no relations with any thing else — 
nothing which is not serviceable or instrumental to other 
purposes besides its own existence — nothin? that is not 
to be applicable or convertible to the benefit of his sen- 
tient creatures, in some respect or other. The mineral has 
a connexion of this sort with both the vearetable and animal 
kingdoms, and these with each other.* The same principle 
has been pursued throughout the animated classes of nature. 
No one species of livin? being has been formed only for 
itself, or can subsist in aosolute uselessness to others. This 
is one grand purpose for causing so many races of animal 
being to subsist on each other. By this system, each enjoys 
Uie gift of life, and each is made to contribute, by the ter- 
mination of that gift, to the well-being of others. Fishes, 
are thus useful to each other, to many birds, to some ani- 
mals, and to man. Birds have their period of happiness 
for themselves, and are serviceable to others of their kind, 
and to man, and to some quadrupeds, in their mode of death, 
instead of mouldering through corruotion into their mate* 
rial dissolution. Gtuadrupeds have the same double use in 
their existence: their own enjoyment; and the benefit at 
their death, to those of their own order, and to the birds and 
reptiles, worms and insects, that have been appointed to 
derive nutrition from their substance. All the kingdoms 
of nature have been likewise so constructed as to be benefi* 
cial to the human race, not as nutriment only, but in the 
thousand conveniences to which they are convertible. The 
amphibious order of nature is no exception to these general 
results. Its various genera contribute their proportion to 
the commcm stock of mutual utilities. They have their own 

nd an alligator, and 78 lizarda T^e serpents are arranged into 7 ^eners, 

with numerous species. 

* The matros, or wild cotton tree, affords an instance of the connexion 

7 which the various parts of nature are linked together. It grows in 

5uba to a height of I06 feet, of which, for the first 65 feet of its eievatioii^ 

the whole trunk, which is 76 feet in circumference at the base, has not a 

aingle branch : but above this distance from the ground, the branch 

emei^es and covers a diameter of 165 feet. This immense tree Is itself 

a world. It shelters and feeds myriads of insects. Several parasitical 

plants attach themselves to it. wild pine-api^es grow at the top. The 

vine on its boucrhs, letting down its ramifications to the earth, enables 

rats, mice, and the opossum to dimb to its pine cups, which are full of 

rain water. The wood-louse forms extensive repuolics at the junctors 

of some of its branches, and constructs two covered ways of mortar » 

tbe earth, oiM to descena by, and the other to go up. UtGaz. N»679l. 

C c 
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a»d sleep upon it.* They are periodically txavellers, for 
the sake of depositing their eggs in convenient places ; and 
sometimes, for other reasons, extensive emigrants; for they 
have been found on the coasts of France, and also of 
England.t 

The land tortoise has the same gentle and peaceable man- 
ners. It can live without food,t and probably does so, like 
many if not most of the fish, except at certain periods. It 
enjoys a great length of life,§ and nas its living principle so 
essentially within its body, that it can subsist and move 
widiout either brain or head.ll This class of animals were 
thus made to be in the waters, what the sheep are on the 
hills and plains, — harmless, gentle, patient, and usefiil;ir one 

" One small kind, the ferax, in the rivers of South America, about 70 
pounds weight, is rather fierce. It defends itself bj biting.*' T. Linn. 6^ 
* The midas species is the largest of its tribe. It inhabits tlie souUi 
aeas ; and is so strong as to be able to run with a load of 600 poimda 
weight, and to move with as many men as can sit upon its back. When 
cumed up on land, it is unable to move. It lays numerous round, mem- 
branaceous eggs ; as many as 1000, which it deposits in tlw sand, and 
sits upon by night. Its fl^ and green fat is delicious to the taste, and 

treedtly sought after by scorbutic saiI<MU It feeds on saepia and shell- 
sh." T. Linn. 1, p. 64L 

t La Cep. 119. Tortoises have been found lU sea, more than 700 

leagues from any known land. CkMk's 3d Voy "M. De U Borda 

lias seen many tortoises floating at sea 300 leagues from land. Some 
sea tortoises are occasionally caught on the coast of Languedoc and 
Provence.'* They "have been caught near the inouth of the Loire." 
La Cep. 121, 2. .... In 1752, one weighing 800 lbs. was taken in the 

harbour of Dieppe, having been driven there by a storm. lb. 123 

In 1810, Mr. Bingley saw one that had been caught near Christchurch, 
Hants. An. Biog. v. 3, p. 147. 

t " Dr. Garden kept one, welshing above ^ lbs. near three months, in 
his house ; during which time he could never perceive that it took any 
nourishment, though difibrent acticles were presented to it for food.^ 
La Cep. 174. . . . . O. Blasius kept one for ten months, during which time 

it neither eat nor drank. Blaa. Obs. Anat. p. 64 Mr. White's had 

the greatest appetite in the height of summer, and eat very little in sprii^ 
and autumiL White's 8elbome. 

I M. Cctti saw one in SardiniiL which had lived 60 years in one house. 
Hist Anat Amph. .... Archbishop Laud's was alive in 17S3, or ISS 
years after its introduction. Another lived at Lambeth 107 yeara The 
one at Peterborough was 220 years old. It had been conterl^rary with 
seven successive bishops. Murray's Expcr. Researches. 

i In ex{)erimeuts which revolt our b^ feelings, F. Redi removed the 
whoU* brain from a common land tortoise, l^e eyes closed, to open no 
more ; but the animal walked as before, but as groping its way for want 
of visioiL It lived nearly six months after. Another, which he de- 
capiuitcd, continued alive for several days, though it had lost much blood. 
BedL ObH. Auim. Viv. p. 126. 

9 " The mannen of the twtoise are as peaceaUe m its motkNis an 
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waigbcditaifiaeDpoundHBnd a half; buiimiadwiiheaaundBramlthl 

t La Cap. p. :iS7. " Nuure" [the auihor of Dalonl "hu comniH>a4 
Iha gonninienl of Ihc iluna of ibe utt, and of Iba large riran bttmia 
Iht avpicK to tba cncodilt," p, S96. 

1 "imMi tf viDbM ajmetiM^ li !■ niier Kloated b> ferodn." 
I« Ceil StttTT. . Aiimita faadieniaitad tbla— " Thongli It li na bT imn 
area aomellraH derouring mankind, tbia intlDcl ka »ier emiad, ■• !■■ 
baen alleged of the liger, u gnllfjan appnilefor ciuellr, otatbinxtf 
1)kiDd, but kMj to Mtiafy Ifaa moat neuHilous wanu. I;a power la 
not combined with craehr and rapine. Like the whale, it Nij dnninB 
P Pf™^; J" ""ni SI'"!?"' "" " '""'^ "t "• repiiduca Ila kind" 
^Cep am . , . -"The French aoMien bi^m are lald la ban m 
a» cniwiiiilm at ihlliinf j, »nri wr. ^v^ npf i|i||f imi i^ 'ii-n " Silent 
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long. Its teeth, about thirty in each jaw, pass between each 
other when the mouth is shut, and have others of a Yery 
small size, in their socket, to replace their first ones. The 
lower jaw is alone moveable; and having no lateral motion, 
they mostly swallow what they take without mastication. 
They have a larger proportion of bile and gastric juice than 
any other animu ; — a proof that these fluids are or may be 
innocent of the imput^ charge of producing passion, irri- 
tability, cruelty, and ferocity — as the crocodile, with such a 
superabundance of the hepatic stimulants, has not these 
moral perturbations. 

They are sometimes thirty feet long.* Their whole 
body b covered by strong, hard scales, except the U^ of 
the head, and can be only wounded between the rows of 
these, which are impenetrable by a muidcet ball, unless it be 
fired very near, or the piece be very strongly charged.t 
Having no lips, their teeth are always bare ; and from this 
peculiarity, though they be walking or swimming with the 
utmost tranquillity, the aspect seems animated with rage.t 
Another circumstance that contributes to increase the ter- 
rific nature of its countenance, is the fiery appearance of its 
eyes, which, being placed obliquely, and very near each 
other, have a malignant aspect Over its hard and much 
wrinkled eyelids is an indented rim, resembling an eyebrow 
drawn into a menacing frown.§ Its brain is extremely 
small. Its tail and its webbed hind toes, acting like fins, 
assist its swimming. Its figure being flattened laterally, 
with some resemblance to an oar, enables it to cut the wa- 
ters with great swiftness, and with astonishing velocity 

* La Gep. 214. Haaaelquist describes a female of this length. Voy. 
Palest. .... Barbot found some on the Gambia, and Smith at Sierra 
Leone, of that size ; but in general they are leas. Catesby mentiooB 
those in North America and Jamaica as 20 feet ; Keeling, one at Bfad^ 
giscar as 16. The one at Paris was nearlv 14 feet long. LaCea 266^ 7. 

t LabaL Voy. ▼. 2L p. 347. M. La Borde says that mncdcet balls wiU 
only pierce them under the shoulders ; but they may likewise be wouncM 
in the belly and near tlie eye& La Cep. 250. 

X La Cep. 21. 

S La Cen. " This genera aspect of malignity and hideousneas has 
contributea greatly to promote a reputation for insatiable cruelty which 
some voyagers have attributed to this animal." lb. 246. . . Damfner ex- 
perienced how inoffensive this class of animals is. When in the Bay of 
Campeachy, as he passed through a swamp, he stumUe«l over an aIU» 
tntor. He called out loudly for assistance, but his companions ran away. 
Recovering himself, he fell over another; and again over a third; but 
they did not molest him. He says he never knew them auack a mvn 
but oAen saw them run away from his saiknna. Damp. Voy. 

Cc2 
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when about to seize its pre^r. On land, it can oTertake a 
man in direct running; but if he turn quiddy round into a 
circle, he escapes with ease, as Ihe animal cannot so rapidly 
wheel round its great len^ of body * Its longevity rather 
exceeds that of the tortoise genns.t When pressed with 
hunger, it devours maokind ; and the large ones even at- 
tempt to leap or scramble into boats during the ni^ht, and 
in some places use their tails to overturn small skiffs, and 
then seize on the men or animals within them.t It baa not 
been discriminated at what times or from what causes 
crocodiles acquire this voracity, for they often subsist a 
long time without any sustenance ; and mis fact leads us 
to suspect a specific urgency or causation for cravings, that 
are inconsistent with such a natural power and exercise of 
abstinence.! In the colder climates they are torpid in the 
winter, and bellow like a bull when they wake into sensi- 
tivity from this state.U They congregate together in 
numerous assemblies, but not for any common purpose, 
like bees or beavers ; nor, like seals, from affection.lT Yet 
the habit shows that they have a gratification from each 
other's society ; and their not meeting for any specific co- 
operation, rather implies that a pleasurable sympathy, in 
seeing and moving with each other, is the real motive of 
the association.** They abound chiefly between the tro- 
pics ; but are met several degrees to the north of the one, 

• La Chd. 271. 

t " We nave reason to presume that the life of the crocoiUle ■hoidd ex- 
tend beyond that of the green tortoise, or more than a hundred yean.** 
La Cep. 267. 

t La Cep. 269, 272. HasBelquist relates that in Upper Egypt it oftoD 
devours the viromen who come to draw water from the Nile, and ths 

children who play on the banlcs. Voy. Palest p. 347. lo ptacw 

where dead bodies are thrown into the rivers, crocodiles may be uraiDsd 
to seek human flesh. 

§ " They are often obliged to fast fcnr a long while, even at tlmss for 
some months^ without food. In this situation, they often swaHow iwJl 

stones and bits of wood." La Cep. 273 Mr. Brown frequently saw 

crocodiles live several months without any food. They baa been pot 
into ponds, with their jaws tied together with wire ; and came ofian to 
the surface to breathe. Brown Nat. Hist. Janudca, p. 46L 

I Catesby CaioL 2, p. 63 La Cep. 275. 

r La Cep. 276. Aoamson, in the Senegal river, saw more than 200 
swimming together, with their heads just above water, lesemblinc a 
great number of trunks of trees floating down the river. Voy. BenenL 

•• La Cepede justly remarks, "Tfiis habit of living toother is an 
pdditional proofthat the character of cruelty and ferocitylus Dean fiitaely 
pscribedtothem." 277. ^ «^wiiV 
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and to the south of the other. They are smaller, however, 
«8 more distant from the equator.* 

The other lizard tribes are small and pleasing animals. 
Some are beautiful in their colours.t Tne guana species 
is highly interesting.t The ffreen lizard excites the ad- 
mirer into the poetry of feding and description.! Its 
yarieties are most striking.ll The gilded lizard is not less 
attractive and gratifying.lT All are very eentle and harm- 
less, good tempered and peaceful. They eSso have the pro- 
perty of living without food ;** and that of reproducing a 
jimb or tail that has been mutilated.tt 

* La Cep. 281. The Count considers the crocodiles of the Nile and 
of America, which Linnsus separates, as of the same kind. But he 
makes distinct species of the buu^k crocodile o€ Africa (described by 
Adamson, p. 73) and of the one called gaviaJI, in the Ganges. This last 
is mentioned by JEWan ; but " Mr. Edwards was the first modem natu- 
ndist who has mentioned it." La Cep. 900. 

t In South America "an infinite variety of beautiful flowers is eclipsed 
by the more brilliant plumage of numberless birds. But sUU more 
williant colours, because reflected from more dense and polisbed sar- 
fines, adorn the scales of the large and beautiful lizards, which are seen 
on the tops of the trees^ usurping part of the dwellings of the biida" 
La Cep. 334. 

t Tne guana lizaid is distinguished for the beauty of its cdoursL and 
tihe splendour of its scales— yellow, green, and blacX shining as high^ 
Tarnished. 335—7. 

f The green lizard has all the lustre of the emerald. "The eye is 
never wearied by the delightful green of the skin. It fills the eye witii 
histre, but without dazzling. It is equally agreeable by its softniMB^ as it 
is beautiful by the elegance of its reflected lights. It seems to mix with 
the surrounding air, softening away by gentle shades. Equally delightful 
in the full glare of sunshine, or in uie evening's feebler ray, it continually 
presents to us the most delicate sweetness in its tints." La Ceped^ 

I "The colours of this opecies are subject to variety. It is chiefly in 
the warm countries that it shines in all its superb Mmamentai like gold 
and precious stones. In these countries it grows to a larger alx& some- 
times 3D inches in leiwth.'' lb. 387. 

V "The general colour is silver gray, clouded with oranse, growing 
whiter at the sidea Like most other aninuds, the brilliancy of its ootours 
ftdes after death ; but, while animated bv the vital warmth, thev have a 
fery splendid appearance, like burnished gold." La C. v. 2, p. 56, 6. 

* Blarcgrave says that he has seen the tupinambis live seven numths 
without food. . . . Brown relates that he kept a full grown guana for 
above two months, and that it was never observed to eat any thing, taut 
seemed to lap up sroaUparticles floating in the air. with its tongueu like 
the chameleon. Nat. HisL Jam. p. 462. . . . The chameleon " can Uvea 
very long time, sometimes almost a whole year, without food." La C. t. 

2, p. 24 Hasselquist found the remains of butterflies and other 

insects in the stomach of one he opened. Voy. Palest. 349. 

tt The tail grewagain in the tupinambis. La C. 322. . . . Bo tn tbe 
flimbtolisaid. p. 377; 
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The chameleon is distinguished from all animals by an 
ocular peculiarity which no other creature possesses. Each 
eye has a separate motion.* It is also remarkable for its 
viscous tongue, and changeability of colour. All its mo- 
tions are extremely slow t 

Two species emit a lionor which inflames, or has venom- 
ous effects.^ Another naa the singularity of being an 
occasional duellia^ or combatantf The most remarkable 
of the other lizard genera are, the flying lizard and the 
salamander. ^ 

The flying lizard is the nearest resemblance to the fabled 
dragons of antiquity, and of our old romances, thai nature 
contains ; but it de^ats the identity with these celebrated 
monsters, by its smallness and harmlessness. It seldom 
exceeds a foot in length, and it is a weak animal, " perfectly 
innocent and peaceful." It flies from branch to branch of 
its tree, feedmg on the ants, flies, butterflies, and other 
insects that it can take ; and can flutter from one tree to 
another, within thirty paces.ll 

* " Tliey are each moveable independent of the other, ao that one eye 
Rometimcs looks forward while the other is turned backward : or one 
looks up, while the other views things below." Le Bruyn. Voy. au 

Levant "By this means, Uie animal enjoys a much larcer field of 

vision than it could have without this uncommon power." La. C. v. 2; p. 9. 

t It is paler at night, and white after death. " Fear, anger, and heat, 
seem to be the caufies of its changes of colours." La C. 20. It is brighter 
in motion, aiMl in the sun, and when handled. lb. Ilassclquist aacribea 
the variation to its bile. p. 319. 

t The spictiiiff lizard, lacenus sputator, of St Domingo^ is but (MM 
inch long in body, and one vome in its tail. It climbs among the beams 
of houses, and when not disturbed does no harm, but it is easily irritated, 
and then ejects a black saliva to some distance^ which inflainea taa 
swells tlie part of the body it falls on. The evil is readily cured by 
washing with nmi or any spirits, especially mixed with camphw, which 

is the usual remedy on a scorpicm's sting. La Cop. 2. p. 7ft , . 

The geeko of Egypt and India emits a yellow liquor from its mouth 
when excited, whicn is a mortal poison. The bite is also deadly, and 
the contact of its feet is perilous. It leaves a dangerous venom on what 
it runs over. Its name is given to it in imitation of its cry before rain, 
lb. 85— 9. 

I The strumous lizard, 1. stromosa, of Mexico and South America. 
It is very femiliar with mankind, dimbe on the tables, and runs over 
those sitting at them. Its motions and attitudes arc agreeable. But 
" when two of this species meet, they sometimes fight with great Tio* 
lence; their tliroat inflates, their eyes seem on fire, they attack each 
other with furv, and the victor devours the conquered." lliis is probably 
connected with peculiar seasons, as others^ probably of a different bu^ 
•' often stand quiet spectators of this'combat.^' La Cep. 7!^ 3. 

I Its win^ are membranous expansions from its side, extended bj 
elx cutilsgiQious raya^ which spring honaomaHy ftom i«i teckbons.' 
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The salamander has long lived in popular fame as much 
as the fictitious dragon ; but has a real entity, though it does 
not verify the many fables that have been attached to it. 
Instead of living in fire, it delights in cold, damp places. It 
retires, sometimes in great mwtitudes, into the hollows of 
old trees, and under the roots of hedges ; and can remain a 
considerable time in water. Some have been kept in this for 
six months without food; but it spends the greatest part of 
its life in holes under ground, or oeneath stones and rotten 
trees, appearing to dread the heat of the sun.* When 
touched, Li covers itself all over with a milky fluid, which 
is acrid to the skin ; and it does so the instant it touches fire, 
but never in such abundance as to extinguish the smallest 
flames.t 

Frofifs and toads are too well known to you, to be particih 
larizea in these letters. I will only mention of the latter, 
that one species is called the musical toad, because in the 
evening, and during the whole night, at Surinam, it makes 
a musical kind of croaking.t Another is termed the laugh* 
ing toad, because it emits a clear sound, like a man laughing, 
in the fenny places of Germany and Helvetia.! A species 
near the rivers of the Caspian, as evening advances, also 
utters a voice like a human being in some risible humour.U 
The beaver, otter, and badger, are amphibious creatures, 
but not oviparous. They bring forth their young alive. IT 

On contemplating creatures of a different form and habits 
from the rest, we are led to inquire if they display an ani- 
mal mind and feelings like the others ; or whether they pos- 
sess a different sort, or are without any. To this question, 
nature ^ves us a distinct and satisfactory answer. The 
amphibious and oviparous quadrupeds exhibit in their 
actions, analogous phenomena to those of the other orders 

rheir structure, aomewhat triangular, is vary similar to the fini of fUturn, 
t is about Jara, and other parts of Asia, Africa and Anterica. La C 
32-4. It is called the draco volans. 

• La Cep. 142-6. 

t Maupertuis made many experiments on it, and found that it was 
subject to the action of fire, lilce all other animals. Mem. Acad. Sciea 
17!^. ... Its colour Tariea. Those found in the marshy woods of Ger- 
many and on the Alps, were black. La Cep. 144. 

X Turt Linn. ▼. 1. p. 64& Rana musica. 

« lb. 649. Rana bombina. 

C The jocular toad, r. ridibunda. U is very large, and often weigh* 
oore than half a pound. lb. 651. 

V Mr. Kerr has collected some of the most curioas ftcta on the beaver, 
^hiMUnimm,^fSU~^i ^^ <he octen^ 173; 4; uA MiOGliiGtl^ oq the 

N4f«; 187. a 
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Ks: but modified hy tfasir own peculiarities' at 
__ and circumiUneea. There >sciiis to be only the 
mman BDimal miitd at work in > divenified frame. Tha 
taitls, or aaa toitoise, ledn to lay bsr eggn in the propat 
plat*, .ftiid at (he fittCKt depth, with sverjr appeBrance of 
wliat we deem fbrBiiglit, andlelectiur, and ui^bre eom- 
puing jndpnenl.* She exert* a manifeBt choice, combiDed 
with lome previoui knowledga (^ ioetantaneoui diaeern- 
HMnt of the auited localities. She has the raenul power 
of parcetTine thai the part she fixes on is ad^ited to her 
pyiposei and that the sea she floats in will not accompliah 
It. She resolvea to quit the fluetnatiDg' wbtcb fbr a stMuIr 
and sandy shore ;t imd peraeTErea in this datennining win 
and judgtnent for a voyage, often of some hundred milM, 
until she can reach the spot, where her oval emtayos may 
be placed most congniouBty for Ihe animation and welfare 
Of ter future offspring,! 

The LAND TOBTOiBE eivea sufficient indications of menlai 
sensibility in its dissimilar habits. It makes for itself, by 
its own foresight and reasonable anticipation, a winter bup- 
row or retreat from the cold. It perceives the approseh of 
wet weather before we discern iL It distinguishes and 
reeogmaes (he persons wiio do acts of kindoeax to iLl b 

' Rhe prrfera fine gnvel And kKHB nnd not m^red with muliu pn^ 
dlkr.tiod^ wnere the heat of ihe mat mar men aaUj baleJt Ihem. In 
thi^ till qf en rucA ot Ihe bighen SoSdB, she dfn, I17 her fore pawi, 
ou or mon hokk ■ foot wide and iws tea deep, Tn yiUtb die unab 

-' '-■-'-^ Tanmual Ihem, «ie«mindKmw)lfaal»ec«f 

to prerent ihelr being Ken b; 107 snlmsl, but wiMa, la 
III Influence oC the Hnte beat fbr inrmiBg and '-"""if 
Ian Ihrre IlmM ■ teM, The; almoM alwsTe choose die 
ot iBJin^ Uiem. IaCap.10— G. 

Ljac oand le ii«ce«arr, Ihey chooH In an CHpcdBl degree certain 
^hleh thcv And 10 be more cDimnaliDiiH juid len frequBnIed ; cod- 

, ly nler Uian dhen; end even make vecy kwg voyiga tBaa 

lit foeding jilacefl, on purpoae 10 come 4t thne preferred spoia." la 

"iLas^ ■ ■ " ■ "" 

nanw iHlaiidg in the FaciBc, come as lar as the li. W. coait of AnMrlca 
i>S0OmISIdimK!'''1ic^*w!'"^ longer joumj, m ibe neanw knd 
i Mr.O. WMwnmukedihlsbtiorbleSuBextoni^ae; "OnlNu*. 
H began tm M dig die ground, in ordat id ihe formtng of iu whmt 
JiTbenianituin, whichlt&dnxedmjUKlKeldea greaiiunoThj'pittlcai; 
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knows, like rational beings, how to refuse the evil and 
choose the good ;* and it attains, by its own observation, to 
perceive how it can remove what it dislikes, and do the 
proper action accord ingly.t The numerous congregations 
of these animals which our navigators have remarked, indi- 
cate a mutual gratification from such associations; from 
being together. This pleasure and preference arise in us 
from the kindly sympathies and social sensibilities of our 
nature. As like e£fects imply resembling causes, we are 
scarcely justified in denying to animals, who seek and move 
to be in society with each other, some feelings of the same 
sort with those which actuate us to the same end. Their 
general conduct has the appearance of prudence, regularity, 
and perseverance.t 

Tne kind and submitting habits and tractability of the 
formidable crocodile, and its self adaptation to the sport- 
ive humours of the child, are indications of mental voli- 
tion, of self-government, and of an acquired self-coercion 
of former habits and dispositions.§ To see the cjrocodile 

Nothing can be more assiduous than this creature, night and day, in 
scooping the earth, and forcing its great body iuto the cavity. . .If attenck'd 
to^ it becomes an excellent weather-glass ; for as sure as it walks elate, 
luid as it were on tiptoe, feeding with great earnestness in a morning, so 
sure it will rain before night. . . 1 was much taken with its sagacity iu 
discerning those that do it kind olBces ; for as soon as the (M lady comes 
in si^ht, who has waited on it for more than thirty years, it hoMiles to- 
wards its benefactress with awkward alacrity, but remains inattentive to 
((rangers." N. H. Selb. 182. ... So the Peterborough tortoise : "The 
gardener, who generally fed it, told me that it knew him well, and would 
watch him attentively at the gooseberry bush, where it was sure to take 
its station while he plucked the fruit." Mnr. Exper. Res. 

* The Peterborough tcNrtoise " had its antipathies and ]H^ilertions. It 
would eat endive, green peas, and even the leek ; while it positively re- 
fected ariparagus, pandey and spinach. In Juno it ate currants, rasp- 
berries, pears, apples and peaches, the riper the better, but would not 
tfute cherries. 1 could not get it to take the root of the dandelion, nor 
anv root ; neither milk nor water." Mur. ib. 

t *' When a leaf was moist it tDOutd shake it to expel the adhering 
wet." Mur. ib. 

^ " Ibi habits are ct)ni)tant and rej^ular. Posseasii^ more patience 
than activity, it is never aflected by violent passion. Havini; more pru- 
dence than courage, it seldom attempts defence when attackeid ; but ein- 
\iAoyf* all its strtingin to fix itself to the npot." La Cep. 90. 

i " 111 ihc Riu dan Domingo, likewise on tlie west coast of Africa, 
M. Drue was astunislied to find the crocodiles perfectly harmless ; in- 
somuch that children played wiili iheni, mounted on their backs, and 
even beat thcin, without danger or any appearance of resentment. Tliis 
gvnileni'Sf) of disposition proceedK, probably, from the core whicli is taken 
by the natives to feed them and treat ihcm well" Voy. to BiaMO IsL . . . 
M. Dc ki Uurde saw crucudiics in Cayenne kept ia poods, where tliey 
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as docile as the elephant, and ^ntle and harmless like the 
GOW} is a fine specimen of temble power becoming, bj its 
inteUectual regulation, a good humoured and tractable play- 
mate. What compulsion of hia usual will, and what con- 
curring power of mind, he must exert to make this mild 
demeanour habitual lo him, we may infer by recollecting 
his dissimilar habits and overwhelming strength.* 

The general mildness and docility of ali the l.izard 
tribe ; the domesticity of some ; their universal combina- 
tion of great activity with perpetual gentleness ; the visible 
attachment of many lo mankind *^ and the same ability in 
■U, display feelinjgs and dispositions which approach the 
highest degree of moral character that animal nature can 
attain.t It wants the wisdom of the human race to guide 
its greater energies ; but the mild and peaceable and pleas- 
ing regulation of its diversified p^owers, for its own comfort 
and for harmlessness to others, is an attainment of which 

lived without doing any hann, even to the tortoises kept in the same 
ponds, and fed along with them on the refuse of the kitchens. La Cep. 
278. . . . Aristotle mentions that to tame crocodiles, nothing is more 
necessary tlian to supply them abundantly with food. The want of this 
is the only cause of tneir he\ne daneerous. lb. 279. 

• " The crocodile of the Nile, 18 to 25 feet long, is of amazinff swift- 
ness^ voracity, and strength ; smells of mtisk, roars hideously, devounr 
men and other large animals : swallows stones to prevent hunger ; ovep 
turns boats when taken in nets ; is not to be killed by a musket ball, 
unless struck on the belly ; is destroyed by tobacco ; seldom moves but in 
a atrai^t line, by which means it is easily avoided." T. Linn. p. 666. 

t "Una the dispositions of the ^ana species are extremely gentle and 
faarmleas. It runs with astonishing agility along the highest branches of 
the trees ; but soon becomes tame, and even ramiliar. La C. 340, ^ 7. 
The Amboyna lizard, *' though extremely timid, flying at the smallesC 
noise, has gentle and inoffensive manners." p. 361. . . . The dispoiriti^ 
(^the American agama, are verv gentle, p. 368. . . . The nimbto linid, 
whose motions are so quick, and who " runs with such swiftnees as \o 
disappear as quickly as a bird in the most rapid flight, sports innocently 
among the flowers, and gives pleasure by its beauty and harmless nature, 
and by the agility of its motions." ..." This gentle waA peaceful little 
animal excites no sensaticm of fear. It escapes indeed for the most 
part, when any one endeavours to take hdd oi it ; but when taken, it 
makes not the smallest attempt to bite or ofiend. Children use it as a 
plasrthing, and it even becomes familiar. It seems anxious to rMum 
we caresses which are bestowed upon it, and apinnaching its mouth to 
the mouths of those who fondle it, will imbilie their moisture there." La 
Cep. 375, 6. . . . The chameleon is also " in its manners so very gentle, 
that a person may push his finger into its mouth, and yet it roalres no 

auempt to bite." Prosp. Alb. La C. v. !^ p. 14 The gilded lizanl, 

mistaken for a salamander, has been " very industriously persecuted f 
on which account, peiiiaps, it is extremely timid, and always flaea the 
approach of mankind." lb. 68. . . . White the roq|iMt linri ^ a 
company of mankind." Do. 6& 
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all its classes seem capable. Every species has been found 
tameable to this important proportion of self-goyemment ; 
with such exceptions only as rather prove, that we have not 
yet discovered the right means of their tuition, than their 
actual intractability. Early training, sufficient food, kind 
treatment, and the absence of all provocation and excite- 
ment, appear to be the moral spells that mitigate and trans- 
form them. These give them the knowledge and the expe- 
rience, of which, in their wild state, they are destitute 
In that they are surrounded with enemies, or with danger 
with want; with inconveniences; with irritations; and 
with frequent sufferings. These alarm, excite, and exas- 
perate, till the savage emotions become the habit of their 
bodily frame, and ferocity or fear their daily character. 
But human training, judiciously conducted, places them 
under the care, the &iendship, toe assistance, and the pro- 
tection of man. Want, danger, and hostility, then agitate 
them no longer. Their former stimulants operate no more. 
They find food, and peace, and comfort from their human 
owner, and within his domain. Then the same animal 
reason which in its first natural operations made them wild 
and fierce, by the same natural operation, under new cir- 
cumstances and with new knowleidge, causes them to be 
gentle, tranquil, and obedient It is the same mind, acting 
on the same principles and with the same judgment, but in 
very different positions, and upon its more recent and addi- 
tional sensations. We may add that the wild beast and 
the tame are but the counterpart of the savage and the civil- 
ized divisions of the human population. The early tiger 
Saxon and the accomplished Englishman, the ruthless Pict 
and the intelligent Scotsman, are the two similar contrasts 
of such alterea character, which our own improved and yet 
improvable island presents to our contemplation. Thus 
the New Zealand cannibal, now the rival of the wolf^ the 
leopard, smd the shark, may yet become the polished, the 
scientific, the moral, and the Christian European. Otaheite, 
and Owyhee have already begun this consoling melioration. 
The pleasure which several lizards display on being 
caressed by human kindness, implies sensibilities or impres- 
sibilities so like our own, that we can hardly give them any 
other denomination ;* and this similitude is increased by 

* The Mexican liatr{ 1. ocbicalarie, the tapayazin, though covered 
with prtcklea, " never aitemnts to do the sniaUeflt ii^iuiy. It beoomea 
raadilj tame, allows itaelf to De bandied, and oTan aaana fond of b^xxg 

Dd 
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their u)paFcnt gratification, shall we call itranity, at beifig 
noticed * One kind gives the appearance at least of men- 
tal attention ;t another utters sounds, in order to produce an 
assemblage of its kind;t and another, by its voice^ an- 
nounces to others its perception or apprehension of danger.! 
To be deceived by a fraudulent imitation of its own calling 
sound, evinces correct sensation, and memory , and ri^ht 
judgment — but an eiror in reasoning, from not knowing 
the whole of the accompanying circmnstancesJ/ 

The FROO genus discover sagacities and feeling lik 
those of other animals. When the young ones quit thei 
native water, to join the older ones in the woods an 
meadows, they use every reasonable precaulion.lT The 
pearly frog of brazil is distinguished for its beauty.** So is 

careased ; appearing pleased at being turned over and over." La Cep. 
V. 2, p. 62. . . . The gnana is ral:en by this sensii'viiy. As it basks m 
the beams of the sun, extcwUed on the branch of a Uee, the person who 
means to catch it, "advoircs slowly, whistling hi a particular manner; 
the animal seems pleased with the sound, aMd extends ita '.ead as if to 
listen; coming nearer, and continuing (o whittle, Ke tici:Ie.^ its sidtns and 
throat with a stick. It turns itself up gently ^o tlie act ion, and seems 
delighted with the treacherous caresses," but as it lifts up its head from 
the branch, a noose is slipped over its neck from the slick, and it is jerked 
to the ground. La Cep. !M6. 

* The pleasing basilisk, or little kins, as it is called, from its crest, 
" as it shoots from branch to branch with great rapidity and adroitnesi^ 
or in Its state of rest, evinces a kind of satisfaction at being observed. 
ErecUng its crown, it agitates its beautiful crest ; alternately raises and 
depresses it head ; and by various elegant movements, reflects various 
coloured light firora its polished scales." La Cep. 357. . . . Thatgreen 
lizard also, " whenever it sees a man, seems to feel pleasure in die|^ving 
the brilliamre of its eyes and its golden scales, as the peacock expanoiB its 
phimage." lb. 390. . . It plays with children ; but when two are in con- 
flnement, they may be excited to fight. lb. 

t The strumous lizard " seems to examine every thinsf that comes in 
the way with attention ; and has even the api)earance of listenine to what 
is said." La Cep. 2. p. 72. 

X The supercilious lizard, 1. supercilioea, so called from the projecting 
ridge over us eyes, is said by 8eba, to cry ver^* k>ud, as a signal for the 
scattered individuals to cather when endangered. 8eba Mus. v. I. 

% Scba mentions the lorkheaded lizard as uttering a cry as a signal of 
danger. lb. p. 109. 

fl The two 8i)ot lizard, 1. cimaculata, is thus taken. Its voice is a kind 
of whistle, which it emits frequently. If a person carries towards it a 
bunch of straw, imitating its whistle, the animal leaps into it, and is 
secured. \a ('cp. L p. .330. 

T « They begin their journey in the evening, travelling all night, on 
purpose to avoid becoming the prey of rapacious birds; always coo- 
ceafing tlieinselvcs during the day under stones, or other recesses ; and 
only resume their journey when night begins.* La Cep. v. 2, p. 229. 

** Its body is strewed all over with small graiQS or tubercles of a pala 
rod colour, resembling pearls. La Cep. 246. 
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the common tree frog, which lives, like birds, on the branches 
of the forest, and in seeking insects is almost as light and 
nimble in its motions as they are ; and is ingenious in its 
efforts for its successful provender.* The red tree frog is 
used, by tlie Indians of South America, to give a fine red 
or yellow colour to the feathers of their parroquets.t The 
most extraordinary property of frogs is that of being able 
to swcdlow fire.t 

The TOAD has been tamed and domesticated. One 
became familiar in a house for thirty-six years, and wel- 
comed that light which, in its natural state, is offensive to 
it§ It displayed here as much original mind as any other 
quadruped, and was never offensive.ll This fact is suffi- 
cient to show that the living principle of the toad race has 
the same susceptibility, memor)r, will, perception, suitable 
judgment, and limited improvability, as every class of ani- 
mated nature seems to exnibit.ir The beavers have been 

* La Cep. 257, 8. " Its contrivances for concealment, and for surprising 
its prey ; the agility with which it ipriiigB for several feet among the 
smallest branches, and the facility with which it keeps itself safe from 
filling J are really admirable." p. 258. 

t " For this purpose, they pluck off the feathers of the nestling ones^ 
and rub the skm with the frog's blood. After this operation, the new 
feathers grow red or yellow, instead of being green as before.'' La Cep. 
270. 

t Catesby states that the land frog which inhabits Virginia and 
Carolina prefers those insects which shine in the dark. On a warm 
evening, a person in his company let fall some burning tobacco from 
his pipe, which was instantly swallowed by a land Xrog squatting close 
by. " Catesby offered it a little bit of lighted charcoal, which itswaUowed 
immediately. He found, on repeated trials, that the land frog constantly 
swallowed whatever burning substances came within its reach." La Cep. 
1. p. 233. Catesbv's Carol, v. 2, p. 69, Lawson's Carol. 132. 

4 " This toad had originally taken up its residence under an outer 
stone before the door of the house, and was of considerable size when 
first noticed. It came forth from its h<de every evening, immediately on 
observins the candle, waiting deliberately to be lifted up and carried to a 
table within the house, where it was fed with insects^ mes and millipeds. 
It particularly preferred maggots or small worms. It watched these wiUi 
ffreat eagerness, and, bavins; measui-ed the distance with its eye& it 
darted out its long tongue, which brought back the animal to it." La Cep. 
p. 291, 2. Pennant's Brit. Zool. It lived 3&year8 thus domesticated, when 
a raven injured it at the mouth of its hole. 

I " Having never been injured by any person, it showed no signs of 
uneasiness or anger when touched. Even ladies were curious to see it. 
After the raven had put out its eye, it could not seize its prey as before, 
(' not being able to judge its distance and situation with the same accu> 
racy." La Cep. 292. 

H " We ma^ perhaps conchide that when supplied with abundance of 
food of a particular kind, and w)ien preserved mm the ordinary dancen 



342 SACBSD HI8X0BT OF THE WOSLD : 

proYerbial for their intelligence, ever since North America, 
their chief seat, has become known ; and the otters display 
the same maternal sensibilities which other orders of ani;- 
mals so strikingly exhibit* The badger exhibits the 
domestic feeling of living with its mate, and is susceptible 
of tuition.t 

Thus all quadrupeds seem to haTe been created to pos- 
sess one analogous mind, uniform in its essential qualities 
but acting variously, according to the diyersities of its 
bodily investments.^ 

incident to its natural life, the toad ntajf be improted^ like many oChet 
qwcies of animate." La Cep. p. 294. 

* Our sea captains have observed on the N. W. coast of America, that 
when a female otter is auacked in company with her young one, she 
claaps it with her fore feet, and plunges beneath the surface ; but, as 
the cub cannot remain long under water, she is forced to rise again voy 
aoon. If the hunters can come on the Rmale hy nrpriae, and separate 
her from her young one, the cub is taken immediately ; but the mother 
no sooner hears its cries, than she svrims to the boat uom which they 
proceed, and, regardless of all danger, dunes the fate of her little com- 
idaining captive. " It is a crafty ammaL yet may be tamed, and vmpksjfA 
to catch -fish for its master." Kerr*s Linn. 173. 

t " The common badgers may Ije tamed, if caughtyonng. It lives in 
pain together, and is venr cleanly." Kerr's Linn. 187. 

t The vital principle in some animals seeme to have a remaxkahfe 
durability. Mr. Bineley has collected two cases, wliere the toad was 
found embedded within the wood of an elm and oak tiee ; and three 
where it was cut out of stone and marl)le ; in each case alive or reviTfeor 
hito life. V. 3, p. 168. These instances appear authentic; but it is difficnfi 
to say which is the most extraordinary circumstance— that they (riioidd 
retain vitality in such an enckisure, or that they should have remained 
•till or torpid long enough to have allowed the wood or stony matter to 
have formed around them. 
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LETTER XVI. 

TheaerperU tribe — their peifuliarities and mind^their more remark- 
able spedea—The alleged seaeerpent. 

The serpi^nt tribe exhibits the animal mind in another 
incorporation of material particles, approaching more nearly 
the lizard race than any of the preceding classes of animated 
natue; but yet distinguished from that, and from every 
other, by peculiarities appropriated to itself. It has sum- 
cient similarities with all, to show that it is a part of the 
same general economy of animated nature : although iden- 
tical with no other, it has analogies and relations to aU. 
It is one of the departments of the same grand empire of 
organized living forms and sentient beings ; full of mingled 
beauty and terror; presenting to us a new exercise of the. 
divine imagination in its system of creation; but more' 
exclusively existing for its own enjoyment,, and less ser- 
viceable to man or to the rest of nature, than any other animal 
genera that we have been reviewing. 

The serpents have been arranged by La Cepede under 
eight genera;* each including subdivisions and many 
species ;t of which the vipers are by far the most numerous.t 
Though destitute of feet and wings, few animals are so 
nimble as serpents, or can transport themselves from place 
to place with equal agility. Whether to seize its prey or 
escape from danger, the serpent moves with the rapidity 
jf an arrow ; and emulates, even surpasses^ several species . 
>f birds in the ease and rapidity with which it ^ains the 

ummits of the highest trees ; twisting and untwisting its 
. -exible body around their trunks and branches with such 

elerity, that the sharpest eye scarcely follows its rapid 

* These are, — the vipers, the boa, the rattlesnake&snakefl, the amphis 
.xsna, coecilia, langatra, and acrochord. La Cep. v. 3. . . . The genera of 
Linnaeus, at fin>t only six, are now made by his later editors the same, 
with a mere difference of position ; as he puts the rattlesnake, crotalu^ 
for the first, and coluber, the viper, as his third. Turt. Linn. 1, p. 639. 

\ La Cepede subdivides the vipers into two classes ; one that produces 
the youn^ completely formed, 27 species ; the other, which emits eggs 
from which the young are anerwards hatched, in 169 species. ▼• 3, n. 
175: V. 4, p. 1—187. . . . The LinnsBanclaasificatiou, without this specifie 
distmction, enumerates successively 176 species. T. Linn. 674— 9o. 

X To the boa genus. 11 species are allotted ; 6 to the ratttesnakM ; 9(Lto 
the snakes; SainphudxBoiii; 2ceciUas; lUmgttnt; and 1 aaocJuBd. 
LaOep^T. 2^ p 183-361. q 
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motion.* Theb nze gveatfy TariMi : same are but a few 
inches kmg, whik odien extend to ferty or even fifty feet 
All are eorered with aeake, or aealy tnoetdes ; and by this 
anidogy are connected wilh the lisaide and fishes. Their 
brain case is constnicted, in mme measure, like that of the 
<rriparoiis quadniQwdB ; Dot not reaching^ so far badr in A 
scarcely defends the omn of the spinal manow. Hence 
seipents are exttemm fidneralde, and easily killed by 
blows, on.that part of their liead.t The rest of their skelo*. 
ton haa a strong resemblance to that of fishes : but firom 
the nature of their respiration, they caniK)t remain longunder 
water.t » \ 

All parts of their body hare great force, agilil^, and elas- 
tieity. They are UMMt abundant in warm ana temperate 
regions; but increase in size and numbemin pn^or&on to 
the hc^t and moisture, and to the freedom of their range. 
They have less blood than quadrup^s, and a lower animal 
heat and less interior actiyity of system ; and in these respects 
they come nearer to the formation of the insects and wormsJ 
They are more animated in times of tempest and hurricane, 
when the electricity of the atmosphere is in the greatest 
perturbation.li Their sense of hearing is dull, but their 
vision acute. Their eyes, for the most part, are excessively 
brilliant and animated, extremely moveable, considerably 
prominent, and advantageously placed for receiving th'^ 
images of objects from an extensive field. They have a 
membrane nictitans to draw over their sight when the sun's 
rays are too powerful, or any injury approaches. Their 
sense of taste is probably of considerable delicacy, as the 
tongue is very slender, and divided into two points, which 
admit of its beine readily applied to sapid bodies. They 
touch only by their plates or scales ; out as they readily 
twist these round every substance, their sensations, fr(»n 
the contact, must be numerous, and their perceptions of 
touch piroportionabl^ nice and perfectlT They give many 
indications that their instincts and sensations nave a supe- 
riority over Uiose of all other animals, except birds and 
viviparous quadrupeds.** 

• La Cep. y. 3, p. 2. t lb. p. 6. t lb. p. 6—10. 

5 La Cep. v. a p. 21—5. I lb. p. 26. IT lb. p. 39--41. 

•"La Cep. p. 42. " They wait with amazing patience, almost abeohitd;^ 
motionlecB, and often for a very long time, tne favourable moment fit 
seizing their prey. They show very strong symptoms of yiident 



when attacked ; thev erect themselves'^ith great boldneoi against any 
one who stands in their way; they attack with vast coiuage, even ent* 
xntefl of floperior strength ; they throw themselYcs farloiuAy sftliataB^ 
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Several species of them live quietl^r about the habitations 
of mankind, and sometimes enter their houses and fix their 
residence there. T^^7 destroy troublesome animals and 
noxious insects which they find ; but are so far firom hurtine 
human beings, that they often pass over their bodies and 
faces when asleep, without doin? any injury. They wan- 
der about the rooms with great familiarity, and often seem 
to choose the finest bed for their repose.* 
» Serpents are so tamed as '* even to show stronger signs 
of attachment to their masters than many kinds of domes- 
ticated birds, or even of quadrupeds, beins" only surpassed 
in fidelity by the dog."t Their length of life is unknown, 
and most likely differs in their various species.^ They can 
exist so long without food, that it is probable, like the tor- 
toise of Mr. White, whose eating season was the summer, 
they only seek it at particular periods.! 

They have no voice, but a hiss, as their windpipe has no 
epiglottis to close its upper orifice, and thereby modify the 
extruded air into modulated sound. But this utterance is 
softer or stronger, according to circumstances ; and is used 
whenever they are inclined to produce any sound.ll It is 
therefore the voluntary effect and expression of the animal's 
emotions, feelings, and wishes ; and from being spontane- 
ously and forcibly bsued when these occur, we may infer 
that it intends by that to signify its sensations. It is there- 
person or animal that disturbs them in their combats or their attache 
ments ; and, on some occasionef, the male defends his mate with the 
utmost violence." La Cep. 42. 

• La Cep. 43. 

t La Cep. 44. As to the fascinating power ascribed to the eyes of some 
of the serpent tribe, Dr. Barton, after having examined the subject, is of 
opinion thai it does not exist ; and that the reports of it have ansen from 
what has been noticed of the fears and cries of birds and other animals^ 
when their nests and young seemed in danger. The alarmed bird watches 
tie snake, and moves about it to prevent these from being discovered. 
i X Reasoning from their comparative growth, the Count La Cepede 
infers that the great serpents live as long as the crocodiles, p. 62. * 
i, i f/L Audubon had a rattlesnake in a cage which for three years re- 
fused aU food. Bull. Univ. 1828, p. 359. Kahn found that this tribe 
" would live six months without food, refusing every kind of nourish- 
ment" Kalm's Trav. N. Am. It is said that a viper can live a year 
without any nourishment. "Mr. Pennant kept several in a box fw 
several months without food, and yet they did not seem to have lost any 
part of their usual vivaciousness." La Uep. 220. ... Dr. Shaw mentions 
Qiat he saw at Venice two cerastes, or horned serpents, which had been 
kept in a large crystal vessel five years without any visible food. Travels 
JB^ypt, p. 411. 

I " In the larger serpents, it appears osdj to indicate wuA, deain or 
Oft. No peaceful asMition seems to actoMs tinm in any mtttim 
dsgrveferMof •zpcwndhythsiroigaosofTgtot.'' tsOifkOSi 
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fore meant by the serpent to be what words of pas8i<)t], 
excitation, appetite, or desire are to us; for it is in these 
expressions of its mind that the varied sibilation is heard. 
Its milder sensibilities are not accompanied by any vocal 
annunciation. Yet perhaps if they were sufficiently studied, 
some light whispering or murmuring tones would be fbuna 
to indicate their content or pleasure, since the hissing marks 
their excitement ; as several animals of pny accompany 
their sense of comfort with the softer modifications of their 
vocal sound.* i 

Serpents have great strength, from the peculiar construe-', 
tion of their body.1- They are so tenaiuous of life, that it 
is difficult to kill them by wounds in the body or by the 
exhaustion of air.$ Severe cold only suspends the activity 
of their vital principle, without destroying it The rattle- 
snake can bear to be thawed and frozen altematdy, without 
extinguishinj^ its life or functional powers.! They have 
been, from all antic^uity, and in most countries, celebrated 
for their great cunning or sa^^acity; which must be chiefly 
displayed in their modes of evading their enemies, or of 
obtaining the prey they seek for, when they desire itil — 
Some serpents are eminently beautiful, for their brilliant 

* La Cepede makes the distinction, that " almost all animals of prey, 
as eagles, vultures, tigers, leopards, &c only emit their cries when about 
to seize their prey, or to Join in mortal combat ; while most domeatic 
animals and singing biros soften their voices into the ezpressioDS of 
peaceful joy, or tranquil and innocent pleasure." But Mr. Kerr adds to 
this a qualifying recollection, that " hawks, a species of eagle, and all the 
feline genus, have diKtinct expressions for peaceable satisfacticxi, for 
playfulness, and for caressing their yoimg and their mates." p. 64. 

t " This enormous strength in serpents is easily accounted for, from 
the immense number of powerful levers formed by their chine and ribs^ 
acted upon by a body ahnost entirely composed of"^ muscle, which windi 
all around the enemy they mean to destrov." La Cep. 67. 

t After Redi and Boyle had apparently killed them b^ the total ab* 
straction of air from the glass or an air-pump, they exhibit»l signs of 
life twentv-thee hours afterwards on re-admitting the fluid. One, taken 
near the nre, darted out its forked tongue, though it died the next day. 

§ M. Audubon found a rattlesnake m winter as rigid as a sticl^ m a 
complete torpor, but, being placed in a bag on his back, he felt it move 
and took it off. It issued from the b^g full of life^ but the cold sooa 
brought back its former state. He revived it several times by placincic 
near the fire. While it was torpid, all its organic functions ceased. JU0 
has often found them torpified, with much food In their stomachs frozen 
and not digested : but when he exposed the animal to heat, the digestion 
began agam, and continued till the food disappeared. Bull Unir. ISSB^ 

I Thcirrood is according to their size and kind. Vipers take iii8ect& 
beetles, scorpions, small lizards, young frogs and molen^ amali mice ana 
toads. The great aerpents lie in wut near watan^ ftr foats and aMi> 
lopes; and the great botf win attack sod swaltoweTiB aw tifii; 
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colours, of which several display fine iridescent chances.* 
It is a curious distinction of tnese animals, which has been 
lately made, that all the species of serpents of which the 
young are hatched within the mother, and which are there- 
fore bom cdive, are venomous.t This seems to be more 
certain than the converse of the rule, that cdl oviparous 
serpents are not injurious. 

But it has been ascertadned that the oviparous serpents 
contain those species which are harmless and inoffensive. 
Even the oviparous vipers have no fangs, and possess no 
venom.t " They only offer to our consideration agile 
movements, elegant and light proportions, and soft or bril- 
liant colours. The more we are familiarized to them, the 
more we shall be pleased to meet with them in our woods, 
our fields, and our gardens. They cannot disturb the 
pleasures of our rural habitations ; but they may increase 
our enjo3rments, by the beauty of their tints, and the vivacity 
of their motions. They are an addition to the ornaments of 
the fields; and help, with the other animated beings, to em- 
bellish the vast and magnificent theatre of vernal nature.''§ 

The green and yellow viper may be seized without risk ; 
and, after being taken, it becomes docile, and can in a great 
degree be domesticated and made amusive.ll Though in 

* The naia is admired for the splendour of its scales and the glow <^ 
its colours, but it is one of the meet venomous serpents in the east; and 
** is supposed to have some distant resemblance to the human counte- 
nance in its head." — " Nature thus stamping the face of a most noxious 
reptile with a coarse image of the noblest of her worlcs." La Cep. 274. . . 
R Is the cobra di capello, the serpens coronatus of Ray. Bynop. p. 330. 
This fancied resemblance arises from a stripe of a different colour from 
the rest of the body, " forming two circles round a pale part on the face, 
giving a faint likeness to two eyes, and, by a double curve, the rude re- 
pieeentation of a nose ; thus altogether having some likeness to the 
■cratches of voung attempters at drawing the human face." La C. 275. 

t It was M. de la Borde, of Cayenne, who made this important 
observaUon. La Cep. 88. 

I The green and yellow viper is of this sort Tliis species Is as perfectly 
innocuous as the adder or common viper Is noxiooa Its cofouis an 
brighter and more livel^r, it is considerably larger, more elegant In its 
proportions^ more active in its movements^ and more gentle in its man- 
nera." La Cep. 339. . . . "Its eye is surrounded by a row of golden 
yellow scales." 340. . . "This beautiful viper usuallv grows to the lei^h 
of three or four feet, of which the tail is about a fourth part." When 
of this size, two or ttiree inches are its greatest diameter. lb. 341. 

§ La Cep. p. 337. 

I " It ma^ be taught to perform a number of evolutions bv signal. We 
oflen see children tie vipers of this species by the tail, and nutke them 
creep along in any direction they clioose. It allows itself to be twisted 
round the arms or neck, to be rolled up in a spiral, and turned about or 
hung up in any way, without showing any tjmptanm <^anger or diaHfce. 
It seems even pleaMd to be thus teased and playad with ^ym oMtsien.'* 
p. 342. 
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its natural state it will, if ioterrupted, erect itself and hiss, 
either with anger or fear, y«t it does no harm.* It has 
been known to exhibit attachment and affectionate feelings 
to its human friends.t The Roman or Esculapian viper is 
as mild and tractaUe.t The lady viper unites the same 
attractive tem[)er with a superior beauty of form and co- 
lour .§ The boiga has a still more magnificent appearance^O 
with the same acquiescing gentleness,!' and with an attempt 
at a musical intonation of the serpentine hiss.** 

Of the other serpents, it need only be mentioned, her 
that the enormous boa twists itself roimd calves, and sheep 

• La Cep. 343. 

t Bomare mentions of a viper, what seems lefexable to this species : 
"It was so fond of a woman who kept and fed it, that k often rubbed 
along her anus, as if to caress her, and Gonceakd itself among her 
clothes, or even in her bosom. It was obedient to her voice, came to 
her when called, followed her continuallv, seemed to know ber lan^ 
and would turn to her as she walked, as it waiting her orders. On one 
occasion, Bomare saw her tlirow it into the water from a boat, as dia 
was in one on a river ; but obedient to her voice, it endeavoured to swim 
after her, till it perished in the waves.'* La C. 345. Bom. Diet. Hist NaL 

X It is found in France, Spain and Italy. " It is as gentle and harm^ 
leas as the green and yf>llow, the cellared, the smooth, and the four- 
striped vipers; but perhaps more familiar in its manners. It aDowa 
itself to be caressed and nandled by children. It likes to be near 
inhabited places, glides frequently into houses^ and sometimes slips into 
the beds." It casts its skin. La Cep. 365, 6. 

§ Coluber domicilla. Linn. "This is one of the gentlest and most 
beautiful of serpents. Its proportions are more elegant and delicate 
than in most otners ; its nimble yet moderate motions augment tho 

Sleasure produced by the beautiful mixture of its fine colours." La C. 
77 "It seeks warm situations." "The smallneas of its size, the 

beauty of its colours, the gentleness of its motions, and the innocence of 
its disposition, inspire the Indians with a fondness for it. Women take 
it in their hands, caress and cherish iL The ladies in Malabar place it In 
their bosoms, and it seems perfectly sensible of their kindness." La 
C. 379. , . , . The laced viper is as pretty, gentle and favoured, v. ^ p. 16. 
B C. ahaetuUa. "This species combines the richest amours of the 
finest gems, with the splendour of burnished gold mixed with the height* 
enins contrast of dark brown shades. The scales of its head, and tte 
whofe upper surface of its body, axe blue, changing its hue as it moym 
in the light; sometimes te aji emerald green. This is finely variegated 
by a chain of golden yellow. The whole under-surface is of a silver 
white, separated from the back ty a golden stream on each side, jihe 
length of^the body. It seldom exceeds three feet in length, but is not an 
inch in diameter." La Cep. p. 39. 

IT "In the Isle of Borneo, the children play with it; carry it in their 
hands, and twirl it about their necks, arms and bodien. The boiga 
returns caress for caress to the Indian children, who fondle it; and 
seems pleased with their play." La. C. 42. 

** "It conceals itself under trees, to surprise small birds, and is said 
to attract them by a peculiar kind of whistling." This, by a manifest 
exaggeration, has been called a song, in the descriptiob of Sdia'i 
Miueura* La Cep. 41. • 
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and goats, to crush their bones, and then swallows them 
whole, as common serpents absorb a toad.* It has been 
seen to overcome, kill, and devour tigers in this way, though 
not till after a desperate struggle.t The dangerous rattle- 
snakes are too well known to you to be described in this 
letter: but their pleasing sensibilities ought to be noticed ^ 
and also tlie fact, that they do not willingly injure mankind,! 
Nor will my space admit of any detad as to the ^nus of 
snakes, nor of tne remaining classes. The facts which have 
been selected will serve to give you a sufficient general idea 
of this order of those diversified animated beings, which 
have been appointed to inhabit our highly variegated earth. 
In Egypt ana Africa, serpent flesh has been made an arti- 
cle of human food ;ll and modem as well as ancient nations 
have made them objects of religious veneration.lT 

* La Cep. 193, 5. For the most part it exceeds 20 feet in length. In 
Congo, they are 25 ; in the Molucca Islands, and in the Great Amazon 
river, from that size to 30 feet 196, 7. . . The Mexicans worshipped it 
202. ... It is also venerated in Mozambique and Japan. 206. ... It has 
crushed and swallowed wild he goats, stags and bufisuoes. 213, 214. 

t An account of a struggle of this kind in Iiklia, was published in 
several periodicals, in a letter from a person who saw it and the tiger's 
fate. The boa, as with others, smeared his victim over with a slime, to 
facilitate the d^lutition. One is affirmed- to have thus swaUowed a 
Buffalo. Bingl. 207. 

t " Mr. St. John once saw a tamed rattlesnake as gentle as a reptile 
could be. It went to the water, and swam, whenever it pleased : and 
when the boys to whom it belonged, called it back, their summons was 
readily obeyed, lliey often stroked it with a soft brush ; and the fric- 
tion seemed to cause the most pleasing sensations j for it would turn on 
its back to enjoy it, as a cat does before a fire." Bmgley, Animal Biog. 
v. 3, p. 203. Its fangs had been extracted. 

§ " If not provoked, these animals are perfectly inoflensive to mankind, 
being so much alarmed at the sight of man, as always, if possible, to 
avoid them, and never themselves commencing an attack.^' BingU 203. 
Catesby remarks that they are never aggressors, except in what they 
prey upon. They have no inclination to bite, unless disturbed, and then 
give notice by shaking their rattles. Nat Hist. Car. 

8 Dr. Th. Shaw says of Egypt. " I was informed that more than 40.000 
persons in Cairo and in the neighbourhood, live upon no other food ttian 
lizards and serpents. This singularly entitles them to attend on the 
embroidered haneing of black sill^ n\ade ever^ year for the Kaaba of 
Mecca." Trav. Barb. p. 412. . . . Lopez mentions that the negroes of 
Congo and Angola feast on the boa, "as they prefer its flesh even to 
poultry." Hist Gen. Voy. 173, 249. . . . Carli mentions the same fact: 
" They feast upon its flesh, rejecting only the skin, tail, head and entrails.* 
La Cep. 221. . . . Captain Stcdmans mentions that the negroes wished 
to eat the boa he shot at, declaring its flesh to be exceedingly good and 
wholesome. 

ir The Gentoo Indians revere the fatal cobra di capello, as the Mexicans 
deified the boa. " They distinguished it by a name signifying emperor. 
All its motions were watched with great attrition ; and its long and 
violent hissinipi were beard with universal constemaUon. Some public 
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The serpent tribes with which we have become acquaint- 
ed, are those which appear on land; whether the ocean 
contains any classes of this order of beinsis, is not yet 
admitted by modern naturalists. Pontoppidan, two cen- 
turies ago, described a formidable creature of this kind in 
the northern seas ; but no late navigators having met with 
such a one, his account has fallen into discredit^ though die 
American and other mariners have reported similar ammals 
to have appeared occasionally (m their coasts.* 

calamity \mi expected to follow theBe wsnbin." WoocPs Zoog. 2, ji 
88. Mr. Bryant has collected ma^y notices ot the aerpent woTship in 
antiquity, in his Analysis of Ancient Mythdogy. 

* Several accounts having appeared, at TarkyiM times, concermng a 
large sba sbrpent seen in difierent seaa^ it may not be right to omit 
entirely to notice them. They are not of that nod which authorize the 
judgment to rest its scientific belief upon them, but they seem too many, 
and too unconnected with each other, to be whfdly passed by. Future 
facts must be waited for, before we can conclusirely admit that such an 
animal exists ; but it may not be unuseful to notice a few of the more re- 
cent periodical statements : .... On 25 June 1827, about 45 miles from 
Cape Ann (Massachusetts Bay) one was odd to be seen by Captain 
Wnite, of the Hope, about 60 feet long, with 3 fins on its back. It came 

within 25 feet. Salem Gazette Five witnesses deposed that one 

appeared off Norway, on 24 August 1827, of a dark colour. Its head and 
about twelve feet were out of water. It swam away in several bendi^ 
which had intervals of 40 feet. From these it was calculated that the 
whole animal was above 400 feet, and as thick as a hosshead. On the 
26th Aueust, it was seen 260 fiuhoms off. On September 3d again at New 
Handspike. On 5th, off Lysagen. Christian Lett New Times, 18 S^ 
1827. This is the most extravagant account of any recent ones^ and re- 
minds us of Pontoppidan's wonders. .... Don hope*, Captain of a 
Havana steamer, reported to the Captain General of that place, that, 
on 3 Jan. 1830, at 4 miles from the coast, he saw the upper jaw of a gnat 
fish rise lUwut 16 feet above the surface of the water, with others oi 
various sizes playing about it. About 60 feet from its immth was a gnat 
fin or wing 9 feet high : its tail remained under water. It suddenly i^n\ 
but roee, ten minutes after, farther north. It was larger than a whak^ 
and of a different size. Cnarlstown Courier. .... In Februaiy 1830, a 
sea serpent was seen off the Isle of Lewis, in the H^rides^ fyr a rortoinit, 
sporting in the arm of the sea called the Broad Bay. It was from w to 
80 feet long, of a white colour, with a mane. Inverness Couriw, Bfardi 

1830 (^ptain Hancock described one, as seen by him in ApA 

1830, off St Augustine's Bar, near Florida. His length from 20 to 36 
feet ; liis jaws wide enough to receive a small barreX with 4 rows of 
teeth ; his head like an alligator's ; his fins 4 to 6 feet kmg. like a seaFi^ 
and of the size of a common door ; the tip of his tail sharpiTike a haipooo. 
Leaping forward to catch a porpoise, he sprang 5 ore feet out of the 

water. Savannah Georgian, Ap. 23 The New-York Gazette of 2 

Sept 1831, stated, that a sea serpent was seen, the second time this sum- 
mer, off Boar's Head, Hampton Beach, on the preceding Saturdaj, and 
was carefuliv observed by several persons far ilfieen minuiea . . Such 
are some of the latest accounts, which seem to relate to dilforsm aniimli 
of the serpent form ; but the describera and the descriptioiM an not 
as the cautious naturalist would deem satisfactory authoritiea. 
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LETTER XVII. 

On theformation ^ inseeta — T%eir daaaea and invportanet-'Their 
metamorpkosM — TVteir actions and habita—^Their senaeSf quali' 
tie»t mina, andfeeUnga. 

The insects and worms were the "cree^nng things* 
which were ordered to a{^pear among the creations cf 
the sixth day. As they have recently become objects of 
much attention, and have been described in their most 
striking characteristics, with great knowledge and discrimi* 
nation, by very able naturalists, our countrymen and con- 
temporaries, it will fulfil my purpose of laying before yoa 
a general map of created nature, if I select only a few facts 
and observations which will briii^ some of their most re- 
markable properties and peculiarities imder your consider- 
ation* 

The insect race are, in number, by far the most consider- 
able portion of animated beings ; and whoever duly studies 
their habits, economy, and uses, ** will acknowledge that 
they have been created with design ; and will not doubt but 
the design was benevolent"* 

The triple metamorphosis or transformation which most 
of them undergo, has be^n said to be effected by casting off 
the different coats or coverings in which the perfect insect ia 
inclosed ; but it may be more near the unknown truth to say, 
that the perfect insect is forming or developing in the first or 
caterpillar state, and is completed in its second or chry- 
salis condition, from which it emerges into a new and more 
active existence, which is its last ami reproducing form.t 

* SamoueUe^s Entomolo^'s Ck)mpanion, p. 17. " All genuine insects 
have six legs; a head distinct from their body, tumidiea with two an- 
tenna I wad pores for reispiration, conducting to tracheffi, arrauoged along 
their sides. They are all produced from eggs. Some undergo no meta> 
mori^ioms; others Init a partial cliange^ whilst the remainder pass 
through three staces of existence, aAer their egg state." lb. 21. 

t "The egg is first excluded by the female, and contains the insect in 
its smallest state. Fkom the egg is produced the larva, grub, or cater- 
pillar, of a moist, soft substance, without vringa, slow in motion; oftra 
with numerous feet; sometimes with none; stenle ; and very voracious 
of itspn^rfood. From this state it passes into that of the papa chry< 
saUs, or nymph ; which is drier>and harder than the last, omfined hi a 
narrow compass; nalud, or inclosed In a web; often witnout a moath; 
and sometimes with, sometimes without feet. Bscapinff firam thU laflk 

E • 
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Linnsus arranged them into seven orders; and theie 
into many^ genera ; which were again subdivided ihto a large 
multiplicity of species.* The real qu^tity of these we 
may conceive, when we find that three thousand of them 
are to be found in Ghreat Britain alone. The multitude must 
therefore be very great, which are existing elsewhere.t It is 
not necessary to say that they are the favourite productions 
of the Creator, because eacr of his kingdoms claim and 
diBerve the same idea: all his works on earth have been 
favourite operations with him ; though most of all, our much 
honoured and most favoured race. The flower and the 
fish have been as finely imagined and as elaborately exe- 
cuted as the richest butterfly and the most brilliant beetle. 
But we may admit, that He has combined and displayed in 
the insect world the beautiful and the sracefiil, the inter- 
esting and the alluring, tiie curious and we singular. They 
deserve our notice, and compel our admiration, not only for 
their sprightliness, forms, and colours, but also for (what 
most impresses my mind) exhibiting to us another investi- 
ture and display of the living, and sentient, and thinking 
principle ; and this, in full activity and power within figures 
and limbs so small, as to compel our wonder at the nature 
of that intellectual mystery and miracle to which space is 
indifferent, and which is equally efHcient and astonishing 
in the smallest as in the greatest body — in the wiused fly, 
that is but a speck, as much as in the elephant, thelioa, or 
the eagle.t The mental principle is shown by the insect 

confinement, it becomes the perfect, active insect, furnished with an- 
tennas." Turt. Linnsus, v. 2, p. 4. 

* These orders, in his own last edition of his Systema, were,Ck>leop- 
tera; Hemoptera; Lepidoptera; Neuroptera; Hymenoptera; Diptera; 
Aptera. T. Linn. 4. . . . . Fabricius endeavoured to supersede this system 
by a different one, in thirteen classes ; but it has not been found so useiiil 
as the LinnaBart 

t " These, in Britain, are probably not one-half of the European insects; 
while we know that every other quarter of the globe is still more prolifc 
in species wholly different Every kind of plant probably affords nutri- 
ment on the average, to three or four species of insects. Hence there can 
be little doubt that the insect is vastly more populous than the vegetable 

world." Sam. p. 46 This estimation is moderate ; but Mr. Kirby 

states the British insects to be 10,000 ,* and that the number in the wh<dA 

Sflobe may amount to 400,000 species, v. 4, p. 477. But these vast calcu* 
ations are too vague to he relied on. 

t A yellow insect is now running before me, not bigger than a dot, bat 
as rapid, for him, as a dog in adl speed He runs straight forward ov« 
my paper, and turns toward the inky letters. What are dry, he rant 
over i what he finds wet, he s P9 at, and goes round ^em; he na» over 
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world to be quite independent of magnitude or matter ; of 
general form, and of any {)articular organization. It is 
energetic, effective, and manifest in all. it is equally asso- 
ciable with every combination of material element ; although 
it never appears but in assigned, res:ular, transmitted, and 
specific configurations. It is ever^ where in diversified, but 
in special organizations, reproducible only from themselves. 
Insects, notwithstanding their multifarious nature, demon- 
strate this truth as clearly as the plant or the quadruped. 
No insect produces any other species than its own; but 
each class steadily continues its descending perpetuity. 
Yet still their external appearances are so curious and 
pleasing^, as to deserve our attention ; and often our warm- 
est admiration.* 

The metamorphoses of insects are their most character- 
izing peculiarity. In these we certainly behold three distinct 
animals, as dissimilar from each other, in some genera, as 
the bird is from the serpent and the shell-fish ; and yet united 
into one and the same living; being, hy liie personal identity 
of their principle of life. This only continues permanent 
and abiding through their triple change of material form. 
The bodily substance undergoes the most striking muta- 
tions ; but the existing and feeling self remains unceasing 
and unaltered through all. The same animal crawls in its 
caterpillar shape; rests or sleeps in its torpid chrysalis; 
and springs from earth into air, with its new wings, its pro- 
boscis, and its antennse, in its butterfly or moth configurer 

the white space in a direct line for some time, either obliquely, straight, 
or in a horizontal one. When I put the feather of my pen in its way, it 
stops, and remains for some time motionless, till, finding no further alann, 
it resumes its activity. It certainly paused by its own choice and wUL 
It exerted an act of judgment as U came to the mk ; it deemed, or felt that 
to be unsuitable, and repeatedly turned firom it ; yet it discerned when it 
was dry, and then ran over what became so. In the space of a small dot, 
8 printer's full stop, it had moveable Ws and their muscles^ and disidayea 
fHi the activity, i>ower, and thought ofa larger animal. 

* We may coincide with Mr. Kirby and Mr. Spence, that to these 
<( valued miniatures" natuse. that is, its author, "has nven the most 
Jelicate touch and highest finish of her pencil. Numbers are armed 
with a glittering mail, like burnished gold, the genera eumolpus; in 
others, is the dazzlinff radiance of polished gema Some are decked with 
what looks like liquid drops or plates of gold and silver. Some exhibit a 
rude exterior, like stones in their native state, the genus trox ; while 
others represent their shining state from the tool of the polisher. Some 
vie with flowers in the delicacy and variety of their colours ; oihers in 
the texture of their wings ; and others in the rich cottony down that 
clothes them." Kirby and Spence Entom. v. 1, p. 8. 
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I. What s stupendous wonder Ais mBgical transfbnih' 
m would bB W ua, if il were not so fnmiliBr.- Thereii 
no FeBmn to doubt that nil the parts of (iie butterfly are in 
the caterpillar i as Ibess of the humBn being are in [he dtbI 
embryo. The material nuedianisin, the specific organiza- 
tion, 18 all ready and arranged ; tliough not nt first diecerni- 
Ue, from its invisible niinutenesa.t Graduulty, this hidden 
fbtm increases into an object of sight ; every limb and 
fonetion enlarging in just and progreaaiTe proportion ; until 
the complete figure, bo eiactly beforehand oonicived, as- 
■igned, and provided, grows into its laat perfection, and 
eoierges lite a new erealjon, into its aeri^ and beauUftS 
vivacity ,t 

It seems like a resurrection from the tomb ii 
life, with celestial deatinations. It ia 30 analagous to llltt 1 
which the human spirit ia appointed to undergo, ihal I&§ I 
intellect cannot well avoid viewing the insect transforni^ J 
lion as the emblem^ Ihe token ■^" ""»..«i l..>.,>m «.,j ..^^ ■ 
misB of our own. The anc 

Revelation, thought so; for, one of their most plea 
imaginations, yet visible on aome of their e 
which we dig up, is that of a butterfly — 
the inacription which they record. They pli 
there as the representation of their Psyche 

• "ITiK linUerfly, 



n legs, tfiHdilj ipvmrias 




muai, <n«^ 



iii£wt~(lBaidi>ri'mien«Dp£ VcuIwwvlnlitruniUAalMuri^^ 
-- ' " ' ulTaflighlt Oril**;iMsafHl,t«iliaTeaZ 
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npbced ij a eorl^up pmboKK nluid <m\f fcr ilppiiig liouid n 
TnefamofiishuilliBaiird^ebiuigBd; iwg bOi^biitu prnJacLIn 
nppuraitr&ce; and Inauaid of wetve InvUblB ejf*, yeu tieh'-J^ "n 
larea onn, and nmpmd qf ol ItaH SOJO) Emm Irnn 
piHd[ol»>dliUiicluidDffii1II<n)<irB." Kllbr, ^l p. Gl. 
t " A ulerpUlU' la on a alnqlle, but a cooiiiinnd bdIiiie 
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mating and surviving soul ; as the intimation that it will 
re-aupear in a new form and region of being.* It is thus 
analogous to the word "resurgam" on our hatchments. 
It beautifully and picturesc^uely declares, " Non omnis mo- 
riar — I shall not wholly die ; but I hope yet to rise again." 
The allusion and the applicability are so striking, that I 
cannot but believe that one of the great purposes of the 
I>eity in creating^ his insect kingdom was to excite this 
sentmient in the human heart ; and to raise by it the con- 
templative mind to look forwiml to a possible revival from 
the tomb, as the butterfly from its sepulchral chrysa]is'.t 
Like the insect, the hiunan personality has three states, 
and changes, and forms of being, but continues indestruc- 
tible through all. It emerges from its ovum into t^e figure 
and life of the present fleshy body j it rests in its earthly 
frave, unextinguished, though visible to mortal eye no 
k>nger; and it will emerge from that at Uie appointea time 
into its ethereal nature and immortalized capacities ; al- 
ways the same self in each transmutation ; never dying 
or dissolving with its material investment ; but surviving, 
to bloom in everlasting youth amid the most exquisite feli- 
city — the spiritualized butterfly, with angel wings perhaps, 
and an imperishable vitality .t 

The fly passes through such changes to its winged 
■tate.S So does the knat, that annoys us, though always 
peculiarly alert in its own happiness.il The beetle like- 
wise.ir And such a transformation the little ma^ffot, that 
we meet with in the nuts we open, undergoes if undis- 

* It is also on some of their ^ems, with the same metaphorical allusion. 

t This " intermediate state is not less singular. Afler casting its stdn, 
to its yery jaws, seveFal times, and attaining its full growth, the cater- 
pillar attached itself to a leaf bv a silken ginh. Its body is greatly con- 
tracted; its skin once more split asunder, disclosing an onform mass 
without exterior mouth, eyes or limbs, and exhibiting nO other symptom 
of life, than a slight motion when touched. In this death-like torporj^and 
without tasting lood, the insect exists for several months." K. Sp. o2. 

X The Italian poet quoted by Mr. Kirby, expresses the same Impnaf- 
Ston:— 

noi siam rerml, 

Nati a formar I'angelica forfallal 

i "This was the other day but a disgusting grub, without wingi^ 1^% 
«r eyes." K. Sp. 63. 

I The gnat " was, a few hours ago, the inhabitant of a stagnant pooV 
more in shape like a fish than an insect, breathing through its taiL" lb. 

f The beetle passes her fint period as a grub^ under the surfltoe of tbi 
MTth. 1b,6L 2 
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turbed.* These successive states of insects, after the egg, 
are usually called the larva, the puqpa, and the imago. 
Most, in the second, the pupa or chiysalis stage, never eat; 
but several species continue to move and feedt 

On the direct and indirect benefits derived by manldnd 
from insects, and on the injuries which occasionally arise 
from them, ^ou will find a copious statement In the valua- 
ble work of'^Mr. Kirby and Mr. Spence^ Their chapter 
on the food which these litde animals seek and draw from 
both the vegetable and animal kiDcdoms, will also inform 
and interest you.S For amfde details on their several 
states, and on their external and internal anatomy, I would 
also refer you to the facts and observations wiuch they 
have collected and suggested.ll Much important and curi- 
ous information is contained in their section on the geogra- 
phical distribution of insects — the stations and haunts, 
seasons, times of action and repoee.ir No brief view woola 
do justice to these topics; nor to that which displays, above 
all others, the nature and activity of the insect mind— I 
mean the formations of their peculiar habitations.** On 
this gratifying theme, Mr. Rennie's elaborate inquiries and 
minute descriptions will be also found peculiarly interest- 
ing^ Indeed, all his publications on insects, in the Library 
of Entertaining Knowledge, present to us a well selected 
compendium m the latest and most authenticated infbnnia* 
tion, with many judicious and original remarks on thia 
hitherto too much neglected department of animal natnre4t 



* **Thi0 shapelesB maggot, having gnawed itself an opening; c 

the earth and passed there a few months in a state c^ Ulaak^^ woidd 
at length emerge into an elegant beetle, with a slender and kmg ebonf 
bealL six feet, two wings, and two wing-cases ornamMited with jaUoir 
bands." K. Sp. 64. 

t As the tribe of locusts, cock-roaches, bugcL qrfdenL dec K. fijjpi 68L 

i See Letters 9 and IOl yoL 1, p. 299 and 219; and the tout Lmmol R 
8L--21& 

§ Letter 12. p. 382. 

I On the egg state, r. 3, p. 62 : on the larva, p. 106 ; on tlwDapB, A 
2^: on the imago, p. 291 ; on the external aaattumy, p. 918--3&); aagt 
CD toe internal anatomy, v. 4, p. 1 — 196. 

f Letter 49. v. 4, p. 474. 

** Letters 14 Sc 16. voL 1, p. 434—617. 

tt These are comprised in one volimie, in two partly on insect aieU> 
lacture ; containing, m a moderate compass, Hm laost conqileie ^Iffftlum 
of ftcts, illustratea by useful plates^ on this bnuKsh of inaea hialoiy, tlMt 
I have net with. 

tt His volume on insect transforroadani^ contsins fiva chquen on As 

Pi flvt on the Ur?«:thzMontbe pupa; sndftnrgotlw p«ftoi 
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Oilier leientific men are alao now elucidating it, both at 
home sod Bbrwui TIib Britiah intellect Uculuvaling use- 
ful knowledge in every field of human inquiry.* 

The actions and h^iu of the ineect world display the 
same Icind of animal mind and feeling which the biids and 
quadrupeds exhibit. If there be a difference, it la not lo 
ue diBBdrancage of the insects; for the anls, sjid bees, 
and wospa, and eqieeially the smallest of liiese, the ants, 
do things, and eiereiae aensibitities, and combine for pni- 

Ca, and achieve ends, that bring them nearer to mttn- 
than any other cIbbb of animated nature. As. much 
malemal care in depcsiting their eg:ga as fishes and oTipar- 
oua quadrupeds eierl, many inaecta show. The whica 
butterfly reTes till she finds the pn^er caUmge {riant, ia 
which she may lay her burthen most £tly Air ita wel(are.t 
Thedragon-By seeks the water, as the most proper for her 



n wHb sbuun ■«» new worb edrcniHd In Gnaland. on Ala 

nenc u lulore. Id Fnno, Lho '* Icnoograohle ei HiBioin Xa- 

1e du ColeofXflns d'Europe," by Le Comur Dfljean uid M. J. A. 



BoliduvBl, DOW puUlahbf in peit^ F^mleei 
pleltwrrlaonllilidUDrilu Insedwoild. 
«dM (f bslngi rapilna gnu paileBce and pe 



■dbafanBuber'awDrtin ibBmwH compMid : but Uia Wudi 
eaj^naBt. Bd ii anry enmLormanl of du mind. In whsl be 

' <nlL TluikluiilniKliuleuatiUalHaUMIuiDuiiliia 
~ ' 7,bDI(lwpnaBirfttaaagWtarfait. 

J ImulnaUn u Uw psMi tmrilirr 

jmpujUa. 1«ns Is nnn wUn, and wlB 

. , iDgiban^iliaBBtaBlinlikaulitUmocaaD 

■ba GBmatu woM bnuiiw. Lift has UmBencngh te bub, and Itsbq)- 
rlnmi wiD be iDenuedbr dw upkin. 

t SlibraadSp. 1, 399. "Hii own find hiabHii kooajr dnau Ihim 
tht ntciarj of i llinru ; but, M if Bwin ifau Ihli Rod vould b« psiam 
to hu 7«iic, ibe ts hi ■eareb oC mam pluu or the eabbaga tribe. Bta* 
ncagnfag* tEa diaind plut cha nmnam Ag apfmachn II aod opou ibli 
■bg pliCH bar pnelDia bnnbu, JH ax widmn tbe huthar pneaDUiia 
■rfucanalolur ituu It is not naoDcaplad br tba isxi of amni otiisi Int- 
Mtfr." Ib.»a 
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■pot from which their tongue will absocfo them and coaV^ 
itum into its stomach.* The earwig, like the fowl, silv 
and hatches its young ; a remailEaUe analogy of maternal 
instincLt The field bug seems also to vindicate the feel- 
ings of a mother ;t and one spedes of spiders gives mani- 
liMtations of a resembling care.1 

That the mason waspj when she deposits her eggs, 
should also seek and place m the same hole enough grabs to 
be the food of her young ones when they leave their oral 

* "Sbe places litfe^(m those parts of the ddn only -wfakjh the bone 
is flhle to reach with his toneae ; nay, she confines them almost axclo- 
sively to the knee or shouloer, which he Is sure to Tick !" Kixb. 34L 
TtMb Wva is yirified from the egg within him. and having ceased feed- ' 
U)^ are passed imm. his hody. Bit. CSark thinks that the |;ood which 
our cattle derive liom them is, that they act as useful stimuh or blistenk 

lb. ua 

t " She absolutely sits upon her egg^ as if to hatch them, and guards 
them with the greatest care." Frisch first noticed this. De Geer fiavinf 
found an earwig thus occupied, scattered the eggs in all directions ; she 
coon collected them one by one into a heap, and assiduously sat upon 
them ttt before. When burn, they " creep, like a brood of cJiickens. undtf 
the mother's belly, who will often, as De Geer found, sit over them in 
Ihis postoise for some hours." Kirb. 352. De Geer, v. 3, p. 548. 

i The cymex griscus. It inhabits the birch tree. "The family of this 
field bug consists of tliirty or forty young ones, which she conducts as a 
hen does her chickens. She never leaves them: and as soon as she 
begins to move, all the little ones closely follow, ana, whenever she stouL 
BssemUe in a cluster round her. De Geer having cut a branch of bircl^ 
with one of these families, the mother showed every symptom of uneac 
flinese; instead of immediate flight, she never stirred from her youn& 
but kept beating her wings incessantlv with a venr rapid motion, e^ 
dently for the purpose oi protecting them from danger." Kirb. 399. 
Pe Geer, v. 3, p. 262. 

§ The aranea saccata, common under clods of earth. It has a white 
silken ba^ attached to the end of her body, in which she has deposited 
her eggs. '* No miser clung to his treasure with more solicitude than the 
spider to her bag. She carries it with her every where. If you deprive 
Mr of it, she makes the most strenuous efforts for its recovery. It yoa 
restore it, her actions demonstrate her joy. She seizes it, and, with the 
utmost agility, runs off with it to a place of security. B(mnet. to put her 
affection to me test, threw her into the hole of a,laige ant-lion, in the 
sand. He seized her bag ; she struggled till it loosened from her tail; 
she then regained it with her jaws, but his superior strength pulled it 
into his saml, and slie chose to be dragged in with it, rather thtun to for- 
sake it Bonnet forced her from it, but she would not leave the root 

though repeatedly pulled away When the proper time comeZ 

She makes an opening in the bag for the young to come forth : theynm 
In clusters upon her back and lega She carries them about with her, 

and feeds them till able to help themselves." Kirby, 361 Bonnet. IK 

Ik 425. . . De Geer, 7. p. 194. . . . Many other species of the nume titte 
ifaow a similar attachnienu K. 368L .^ 
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tliell,* annouucw puental foresigbt and prorision which 
no G*h or oviparous animal has been found to equal. But 
that acolher kind of ihe some wasp should not omy add 'hin 
supply^ but alao about the time when (he new brood would 

be mlife,aBd have conamned i[ ' '' 

put into it another grub (or I . , 

repeat thlB dil they are Si Ui find their own provender jt and 
thatothen should^ in the Uke manner, pravidea aucceaaioD 
of flies for their ouaprine while unable to help themselves ;> 
are circumalances whicli compel us to admit tiial insects 
have metemal rnstincts as cooiplelely as the hen, tbe cat, 
the Uoneas, oi Iha bear. Beetles evince alao parental ct 



bees,** in difierent modes, yet with equal clearness, eL._ 
blisb their ciaim alao lo the poaaession of these interesUng 
■ansibilities. Here also diminutivsness makes no dis- 
parity. The mother ia aa complete in the pettiest as in 
the largest— in the ant as in the whale 

Thus, ioaect mind and sensitivitv appear, fajra the 
wmililude of these phenomena, to be but the common 
animal mind and senaitiiity in on inaecl form of bodvi 
in miniature configuratiooa of mataiial particles, peculiarly 
and variously arranged. 

iDseets have the tenses 
in their modifications and acuteness.tt 
It plaua Jikinf wiUi ite w 



I Ai ibe jeHowish ^asp of 
PtalL TTUK S3, p. 37 : aniTduJ 

I M. QladhKh, In 171% had pUeed ■ dead mala on 
on Iha third Dusiilnc after nUwd IL Digging belo^v 
loclMa undar iha •urBies, (nd Rnr ivsiita (nBcri>p)iiin< 



■d drantd jt down ■ load for ^eir yauii'i, lor, three dan 

, ja SiandiiBHuraUig wiUi ihclr liivn. Tobgnraofiha 

ftci,li«pBt*iBrbB«UMin»glWTB!wl hslffllltd wiih wmh, ond on 
Ola two dnd froca. In twelvi hmra thcr buried oae, and [he other b* 
(ha third dar. ST* dead linnu ud other anlDuJs. In 50 dm iha four 
hinlira Imrrrnd 1 frngrr, 9 inull tnnls, 2 O^n, t mo)?, rndSgn^mp- 
pen, iBBidftallT la iheir Toonr, u one mole nould har* Hrred Iham- 

iBlnsalgHtinie. Klrh MI-3. . . Gledjla ' ~ ~ * 

I On theae, lea Kllbv, 36t~7. 



. . Clledilwh, PhjE BoL 3. p. SOO-V. 
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been questioned ; but it seems certain ^hat some, at leait^ 
possess this faculty.* A nervous system, analogous in 
matter and offices to the same substance wherever it exists,, 
but in several respects differently organized and distri- 
buted, has been traced in their bodles.t The exact uses 
of their autenns have not yet been satisfactorily or fully 
aBcertained.$ One of their most extraordinsuy properties 
is that which some species display, of producing or extri- 
cating light within their own bodies, m)ra their functional 
actions. The ^ow-worm is a familiar instance of this. 
The brilliance it emits appears to have the usual qualities 
of common light, even to the effect of heat§ Such pheno- 
mena cannot be a creation of the liuninous fluid; and 
therefore must be an emission of it, by decombining it 
from some of its combinations. This fact is a confirmap 

and Bonnet thought them deprived of hearing ; but numerous obserrap 
tions prove the contrary. 

* '<Upon my making a slight but distinct noise, the antennes of aa 
anion started. I repeated the noise several times, and invariably with 
the same eflect. So an harpalus. Flies move ail their legs at brisk uai 
distinct sounds ; and spiders will then quit their prey, and retreat to 
their hiding places." itirby, 230. . . . Brunelli kept several males of 
the grasshopper, acrida viridissima, in a closet, which were very merry, 
but a rap at tne door would stop them instantly. By practice, he leamea 
to imitate their chirping: when he did this at the door, at first a few 
would answer him in a low note ; and then, the whole psuty would sing 
Witii all their might. lb. Lehman's de Sens. Ext. 22. 

t " The nervous system of insects consists of the brain, the spinal 
marrow, and its ganglions and the nerves." Kirb. 7. . . . Linnaeus denied 
the brain i but there is a part which Virey thinks to be analogous to it, 
and Cuvier and Lamarck so name it lb. 8. . . . "The nerves of insects^ 
as of other animals, are white filaments running from the brain." In one 
caterpillar, Lyonnet counted 92 nerves ; whereas in the human body, 
anatomists reckon only 78. Kirb. v. 4. p. 14. . . . Lyonnet, p. 198. 

+ Mr. Kirby thinks their primary function to be analc^ous to hear- 
ing,— as a secondary, to explore by touch ; which all admit ; but not of 
smell, which is a subject or much controversy. 239-^255. 

S Each sex is lummous, but the female most brilliant, and larger, and 
has no wings. They always become much more lucid when in motion^ 
and can withdraw the light when they please. Very little is seen when 
they are at rest. Mr. Temple, who studied them, never saw a glow* 
worm exhibit its lustre at all, without some sensible motion either in its 
body oar legs. When the light was most brilliant, he fkncied that it 
emitted a sensible heat. When a glow-worm is put into a phial, and 
that is immersed in water, a very beautiful irradiation takes place. If 
the insect be crushed, and the hands or face be rubbed with it, Uiey con- 
tract a luminous appearance, like that produced by phosphorus. It 
arises in the insect from two jwints on each of the two wst rings of the 
abdomen. They are chiefly to be seen in the month oi June, Biog)* 
V. 4. 33. . . Latreille, Hist. Nat. des Insectes. 
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tioti of oar previous intimations, that light enters into the 
composition of material things ; remains there, like heat, 
in a latent state; and is extricable from them by appro* 
priate agencies. In this case, the animal will or action 
nas the power of decomposing it.* 

Insects, as to their habits and occupations^ are divisible 
into two classes— -those which lead a separate mdividual life, 
without any particular associations with each odier; and 
those whicn are bom and live wholly in regular societies. 
The latter display the most striking features of intellectual 
Prowers; but the most inconsiderable and secluded evince con- 
tinual indications, that no one is without its share of that 
degree and kind of mind which all animated nature is found 
topossess.t Very few have been much studied; and it 
requires such a long, and persevering, and patient attention, 
to perceive and to understand their habits, and their meaning 
and ends in what they do, and to trace from these their ideas 
or feelini^, that the intellectual principle of the insect world 
is very little understood. If it were more accurately known, 
it womd perhaps be found to be only one branch of'^the same 
general mind which all animals possess. I am strongly 
inclined to believe that all animal mind is in its essential 
principles alike in every one, but varied in its external 
mdications by the peculiarities of its bodily frame. 

That insects have spontaneous self-motion and free 
agency we continually see. They fly about as they please. 
They are not in a mechanical body, like a wooden or 

* "Dr. Todd has made some curious observations on the luminoui 
power of the lampyrides. His inferences are, — 

"Their emission of Ught is purely a vital action. It shows a vtm 

power of animal life — the power of separating light from its corobina' 

tiona with matter. This resendsles the phenomena of animal heat. 

Animal light is an action of organic life. The male glow-worm seenM 

^id of it ; but the least irritation causes the instantaneous apnearanoe of 

t. Even the ova of these insects emit a form of light. Their power of 

hining depends much on their vigour. It is confined to certam parts of 

heir body. It resides in a peculiar adhesive matter like animal gluten, 

dhering to the abdominal rings. It is not extinguished m vacuo^ nor 

under mercury, water, or oil" Joum. ScL Na 42. p. 244. 

t " The histolT^ of insects that live in solitude, consists of their genera* 
tion, their peculiar habits, the metarasrphoeee they undergo ; their man- 
ner of life, under each successive form ; the stratagems for the attacks of 
their enemies; and the skill with which they construtt their habitations. 
But that of insects which form nxmierous societies, offers new rdationa 
which arise from common interest ; from the equality or superiority of 
rank, and from the part which each member supports in the society." 
^Kirby andSp. v. 2. p. 3a 
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motallie ftntomaton, made by human, tad, whieh has mt&t* 
tain number of springa that more iti arm into as many 
determinate moTements as these an proirided to occasion, 
and no other. No fly comes in one straig^ht underiating, 
-or in one fixed circular line, oompdled tomore only in thiS^ 
and so to return ; but we see that it can and does move in 
all directions, firom itsown spontaneous impulses, andin all 
<|bgrees of qmckness or slowness; and cornea and goes as 
it peases, firery butterfly, gnatj or beetle, does the same. 
IV6 man has or exerts a more manifest, free, and sel^ori- 
ginatinff agency^ ever diversified, changeable, and unoon* 
atraine^ tlum all winged insects display, wh^ver we see 
them. 

We equally see the full and free exercise of individnal 
choice and will. Try with any walking insect; il will 
move, not as you choose, but as it likes. Check it in one 
pathj and, unless thi'ough fear it pauses, it will take another, 
it will not go in the course or to the point you wish, if left 
to itself, or without a positive compulsion. I have often 
tried and watched them, and have been satisfied, that as fiur 
as concerns themselves, and all constraining force withheld, 
they have as much free agency, spontaneous inotion, and 
freedom of wiU, as I have; and use these qualities as inde- 
pendently and with as much self-choice and determination 
as I da so. There is nothing like over-rulinff, confining, 
and automatical agency or compulsion about them. Their 
motions exhibit continual changes of will and self-ehoosing 
action. 

They show me, that they have as clear and just a per- 
ception of external things as I have. The fly knows the 
treacle ; the wasp, the sugar ; the bee, his hive and honey ; 
the caterpillar, the herb he likes, as well as I do. If driven 
away, they return to the thing they desire. The bee does 
not go to a leaf, instead of the flower ; nor to a stone, instead 
of a tree. They perceive what they want to be the thing 
they want or like, and they move towards it accordingly. 
In this conduct they judge as rightly about it as I should 
do, and act as congruously towaros it. The more we 
study the actions of insects with reference to their nature 
and purposes, we shall find that they habitually act with as 
much proper judgment concerning them, as our mind in 
their bodies would do. As far as 1 have observed and can 
anticipate, they act as I should act if I were m their fhunes, 
and had their wants and wishes, and were under the same 
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■a and aimation. If we wera aula, or beca, what 
could we do better than what the; do 1' The instances, of 
waspa and others rediicing- the weight or ahape of their 
. pre;, to enable them to cany it, are inatonces of bolb rea- 
Boning aod judgmenLt So is that of the beetles nndelV 
mining the slake, to get at the toad, which it held abora 
their reach.t So is that of the humbiebeea piercing the 
aide of the calyx, to get at the honey when they cannot 
reach the nectarium by^oing within il.f No human parent 
could exert more rsasoning and affectionate foresight for the 
benefit of the child that was about to be bom, than another 
epecies of bee nniformty displays.ll The sorwiK appears 
to hatch her eggs with the maternal aasiduity oT the hen, 
and to allow no opposing interpoaitioD to friutrote her inteo- 
tion.T To assist a fellow ereanira Willi the coopenUioil of 

* "I nwan ant oneUtanuon drawing 001 orbetnaat under a gcaaa- 
Biota anuUHnwirilhliiiiinaDlh. SIm euw op backmnda. Wbaa on 
UiBlsnlMaalMwlunNd, aa) hddjngltln bar mnnb, poihad II ba^ 
IbfB bar. WMnllw Aon gna hlKlendix Mapoed n, ifaa tuned qnldiV 
iiwk^ ani warn tkrooih the oMul*t»ckinr3w1llll^ tUlibahidKK 
llmii^tlMdlOnlDritonitainadroiiDdiogotiHini^a'balbn. wGea 
■nether bnncb diecKed II, eha totned agiii^ and «au Dachnnl IhiDngti 
iha fltanicUoo. h waa an done Kith curreet and InaiaaaiMna jadg> 
neat I plucked aoma of the gam near thair Mat, sod ii kiat inlnr 
ruriiad ml, nlimiDg all atnuL aa ir id ■» irhal bad oecUrrad, or wM 
cauBliig the nnueusl coDcuBioa. Finding no furthu titxta, they r» 
tuiMd ODletlr to Iheir home. 

t Dr. DainninlUg^ (hat beaevsweqi with aftf nearly ulBiseaa 
hlnueU: Harlng Bepaiiuad the tail ami tiead fiDtn Iha )»dF, 11 nae wiui 
tUiiiil[flpaT^bulabr«Eaaudling iheSy's wine, lumea. [hem round. 
Hia waap than deecended to ihe EraveL uu cue at with bli twuih iha 
twoobairiH»lngwUigB,aodibBdlIew off eaallywiih iho body. Zoom- 

mla,*. l,a W3. W ed. ReaunnirdeBcribeaasphiicmlii^awBy 

*ha IwB and olnra of a tocErnacli iliat wa5 loti liig (or ila hole. r.i,p. 
583. Kifim p.fel. _ _ A^aAtrmg Bud 

bu[l«IMn° order to ncurs Ibe loai SloUudi FbyL BoL 3. p. aa& 
i SuberinonUoiH Ihiafaci In Unn. Trans v.fi. KiA.Baa 
1 The "Apia Wllluehblelk." flrai discovei-uJ by Dt. L. Kinft ax 

fiu-lbarolucldaledby Mr. WlHogbhy. "Ths paHiFiiboofiirmiloMMl 

In Ihe wood at old wUlown in the direction df lie gnin of Uie wood, an 

In Iheaa dapoaila har eega. She 

leivea, nriled up likea canrlilge, 

it, and (hui 



"T'STlhe n 



dapoalla h(i ogga Bba anvelopea eich ^^ in pieaa of m 
a nriled up litre a camMge, placing to li a (lunmiij of food, eufl 

UfaqmMtihaywingaobnaTwb-'- ■-- ' ' '^ 

ine Un ll baa uDdaigone lia use 



I. PhU. Ttbeb. 1 
„ Lhe mo 

WiftM 



Ff 
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oor labour, when it is needed, is anactbolhofanobserTiiir 
and meaning mind, and of a benevolent feeling ; and siicE 
an operation is performed by the pillchaferB.* It is a curious 
instance of the analogy which the creatkm has ^read 
through all her raees of animal being, as if to manifest that 
one Makers mind and agency have iabricated all things, 
that some insects ap|>ear to have the fiuulty and habit of 
the nutritive rumination.t Their^ diseemment of the best 
place to be in for their transformatioB fitom their caterpillar 
stale, and intentional motion on nurpose to pot themselves 
in it, has all the semblance or percdving and judging 
mind.t It is not resolvable into mere external impiuse. It 
seems to arise from the animal's own will and determina- 
tion on its sensations and necessities-f 

roung. They conUnaed cloee to her, and often phced themselves under 
her belly, as chickens do under a hen. At anocber time, about April, 
he found a female earwig under some Kones, placed over a heap of eg^ 
of which Bbe took great care ; never fonakingthem. He placed them m 
a box half filled with earth, and diapernd the eggs up and down in it ; 
but she soon carried them, m her jawa^ one after another into one place, 
and remained constantly on the heap without qaitting it for a moment, as 
If sitting to hatch them. In the middle of May the young ones aprpoired. 
BingL Ann. Biog. v. 4, p. 42. ... . Earwigs are harmless to all thmgs but 
fniitfl and Tegetable& in their season. lb. 43. 

* They form a pellet of dune as a nest for their young, and roD these 
to the hole they have made for them. They force the ball along with their 
hind feet. Catesby frequently saw them assistii^ each other, by two or 
three joining to trundle the ball, which a single one could not manage. 
Catcsb. Card. Bingl. 4, p. 11. 

t Gilbert White remarks of the mole cricket, "anatonusts wtM> have 
examined the intestines of these insects, say, that finom the structure, 
position, and number of their stomachs, there seems to be a good reason 
to suppose that this and the two former species (the field and house 
crickets) ruminate or chew the cud, like many quadrupeds." Hist 
tSelb. 299. p. 

t " The sagacity of the white butterfly caterpillar deserves our admi- 
ration. Having f^ itself its dae time, it then retires to places of security. 
I have seen great trains of them creeping up the walls and posts of the 
next houses ; where, with the help of some cobweb-Hke filaments they 
hang themselves to the ceilings and other commodious places, and then 
become aurelia. In this state and situation they hang secure from wet 
and cold till the sjiring and warmer months, when they are transfiMTiied 
Into butterflies." Derham, Phys. Th. p. 381. 

S " Two things are observable in their sagacity in this matter : 

1. They are not driven by stress of weather to their retirement, but 
seem as naturallv to betake themselves to it, as other animals doto rest 
and sleep ; for, o^ore the approach of cold weather, toward the end of 
summer, we see some kinds of them flocking together in great numbei& 
within doors, as swallows do a little before they leave us, as if they were 
making ready for their winter's rest. 

2. Every species betakes itself to a proper convenient recepcack: 



FROM THE CREATION TO THE DELUGE. 365 

Insects are admitted by all to have the sense of sight in 
a very perfect d^ree. »ome at least show that they hear.* 
Their touch is a&o very nice. Their smelt is frequently 
manifested. As they eat, and select what they eat, they 
must have a discriminating taste. All have an organ- 
ization of nervous matter, similar to the nervous substance 
in quadrupeds and man. The same agencies of light, 
sound, heat, cold, electricity and moisture, which act upon 
our senses and nervous system, act upon theirs. Hence, 
as from the same causes operating on the same materials, 
the same effects must follow, it seems to be a just inference, 
not only that they have sensations from their organs and 
nerves of sense, as we have, but that ^ose sensations must, 
as they {)roceed from them, and are felt in them, be like 
those which we experience. Caused by the same objects, 
and felt in the same nervous matter, we may infer that they 
see as we see, feel as we feel, and hear, when they do, as 
we hear. Our experience every moment verifies these 
conclusions. The ny is as quick of sight as ourselves, but 
moves far more nimmy. 

But perceptions are the accompaniment of sensations, and 
if insects have organs of sense like ours, and if similar 
sensations accrue from similar nerves and senses, we may 
reasonably expect that the same sensations wiU produce, in 
sentient beings, similar perceptions. They must do so, or 
else occasion false perceptions of them. But insects seem 
to act as correctly on their sensations, as we do on ours, of 
the same things. Nothing indicates in them false percep- 
tions of external objects. Ideas on all things spring from 
the perceptions of our sensations. Insects may therefore 
be presumed to have perceptions of their sensations anala- 
gous to our own ; and if so, their ideas from these must have 
an equal assimilation, unless there is any thing in the nature 
of their mind to form ideas from their perceptions different 
from what we do from ours ; but we only form the true 

Bome under the waters, to the hottom of ponds; eome under the earth, 
below the frosU; some under timber and stone, lying on the ground; 
some into hollow trees, or under the bark, or in the wood ; some into 
warm and dry places, and some into dry alone." Derham, p. 381. 

* The death- watclo^ at Ptinus, is an instance of insect nearing. It 
makes its ticking noise by beating its head with great force against what 
it stood on. Dcrham kept two in a box for three weeks, and found that 
by imitating their sound, which is done by bcatine with the point of a 
pin, or the nail on a table, the insect would answer him, by repeating its 
own tick, as often aa he pleased. 
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ideas of our perceptions. Either these insects must hare 
the same ideas from their perceptions that we have from 
ours, or their mind must be of that erring nature as to form 
false, and therefore absurd, ideas from the same sensations 
of the same external things. That insect mind should be 
created of this falsif3rinff nature, would be destructive of 
their well being, and is therefore improbable. AH the «se 
of sensations and perceptive faculties is to convev to the 
possessor exact impressions of external things, ana to leave 
on his memory just ideas of them, that he may act, think 
and feel rightly concerning them. But every insect has to 
do this fbr its own preservation and welfisire, as far as its 
granted faculties extend. Each class continually evidences 
discriminating perceptions in what interests their appointed 
comforts and nature, and distinguishes things apparently as 
we do, The tribes of bees see a flower as well as ourselves 
and go as direcdy to it, to examine or suck it, as we would 
do to smell or pluck it They hear their own buzz and 
hum as we hear. They smell the fragrance that pleases 
us. With a true perception, they distinguish the nectarium 
of the flower fh)m its otner parts, and the sweet juice within 
H from the plant's common sap. The fly knows the sugar 
from the salt as well as we do. The flea as justly discrimi* 
nates blood from water. The wasp mistakes not a pebble 
fat a peach. External similitudes sometimes mislead them, 
but they soon ascertain the actual unfitness. We see all 
kinds of insects in the habit of exploring and examining 
what attracts them, as if assiduous to gain right percep- 
tions about it. They discern and use what suits them, and 
leave what is contrary. They give, in their movements, 
repeated indications of what we find in ourselves to be 
perceiving, comparing and judging mind ; and Uie similarity 
of the results leads us to infer a likeness in the perception 
and the idea, but confined to the limited compass which no 
animal overpasses. From light, indeed, a deoided vnron^^ 
ness of perception or of iudgment occurs to some. This la 
a mysterious point They have some gratification from 
the radiant flame of a taper, which draws them to a de- 
structive contact with it But it is not the moth or other 
insects only which commit a fatal mistake on this sensa- 
tion. Birds and fishes are equally allured by a strong 
blaze to their own misfortune. What it is that either expect 
to gain by rushing into the fiery light, we are not able to 
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ascertain. It is a fallacy of perception or Judgment which 
quadrupeds more generally avoid. 

That spiders hear the sounds we make ; and when we 
attach artificial ideas to them, or make them the conveying 
medium of our ideas, do also on their part perceive our 
meaning in the sounds, and connect the same ideas with 
them, is evidenced by the fact of their coming for food when 
the musical notice is given to them.* * A similar connexion 
of ideas with actions is also stated.t These instances 
imply memory also, which many facts satisfactorily indi- 
cate.t 

There seems to be reasonable ^unds to infer that insects 
communicate their ideas and wishes to each other -fi and 
that ants perceive what another needs, and voluntarily as- 
sist him to attain his end. II Dr. Franklin inferred such a 

* M. Peliamn, when confined in the Bastile, tamed a apider, and 
taught it to ocnne for food at the sound of an instrument N. Diet. 

d'Hist. Nat 2, p. 273. KixbJ^ 4, p. 22. Nat Hist ln& 1, p. 264 

I see such effects every iaj with birds and fowls. Having for some timo 
opened my window, and thrown out crumbs on the gravel path, ttie 
moment the sound of the puliies occurs, as I lift up the sash, the birds 
fly to the spot from the neighbourii^ trees, and the fowls hasten to it 
from any distance within hearing. So at my dinner : the instant I open 
the parlour window, the sound draws immediately the poultry to it 
though I and my plate -are not in their sight They connea the idea of 
food with that particular sound. 

t A manufacturer in Paris fed spiders in his apartment ; and when- 
ever he entered, which he usually did with flics on a dish, the;^ imme- 
diately came down to him, to receive their food. N. Diet ib. Kirby. ib. 

t A swarm of bees lodged in an opening beneath some tiles. They 
were drawn from this plaoB. and hived ; but every year, for eight yean^ 
when the descendants of this stock were about to swarm, a considerable 
party^of scouts always reconnoitered the old hole a few days before, and 
would have settled there if they had been suffered ; but no bees dia this 
ef any other stock. They seem to have remembered their first settle- 
ment Kir. Sp. 2, p. 528. . . . One autumn, some honey was placed on 
a window. The bees came to it in crowds. The honey was taken away, 
and the window was closed with a shutter all the winter. In the spring, 
when it was re-opened, the bees returned, though no fresh honey was 
laid, as if remembering and expecting it Iluber, 2, p. 375. Kirb. Sp. 
2, p. 202. 

I A scarabasus was making a pellet of dung for the reception of its egg, 
which it rolled to the summit of a small hillock, but it fell into a hole, 
from which all the efforts of the beetle could not extricate it After 
several ineffectual trials, the insect repaired to an adjoining heap of dung, 
and soon returned with three of his companions. All four now joined, 
and succeeded in pushing out the pellet ; whra the three assistant beetles 
left the spot and returned to their own quartern. Dliger, Bfag. 1, p. 488. 
Kir. Sp. 2, p. 525. 

I A writer in the Imperial Magazine states, "I saw an ant pulling 
with his mouth a piece of wood. The rest were busy in their own ^n.^ \ 
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communication between this dass of insects, from a fiict of 
his own observation.* 

That insects have excitable passions, and can be irritated 
by mutual provocation to personal battle which the^ do 
not naturally seek, the Chinese have disoorered, and mhu* 
manly made the fact instrumental to their own amusementt 
One species displays a spirit of cannibalism towaid eaph 
other, which evidences that there are sava^ anomalies 
among insects, as among the uncivilized tnbes of man- 
kind.t That they examine objects, and move from place 
to place, to explore and to seek for what they want, and 
make movements of their proboscis to ascertain what is fit, 
and to imbibe what suits them, we see by all the idea which 
come upon us and about us, and in every winged or carawl- 

but when he came to an ascent, and the load became too much for his 
abUity to get it further, three or four came immediately behind, piahed 
U up to level ground, and then left hinL The ena he puUed was 
smallest, and aa he drew it between two things, it stuck there. After 
several fruitless efforts, he went behind, pull^ it back, and turned it 
round." Imp. Mag. No. 127, p. 637. This last iact is somewhat like 
what I have noticed in note p. 363. .... Plutarch mentions of ants^ 
that those which liave no burdens, make way fur those who are Jadea 
with them. 

* He firand the ants feasting on some trmcle iu his closet He shook 
them out, and suspended the pot by a string from the ceiling. One ant 
had happened to remain, and, after eating its fill, fouJMl its way up the 
string with some difficulty, crawled on it to the coiling, and thence along 
the wall to its nest. In 1^ than half an hoiur a great company oi ants 
sallied out of their hole to the ceiling, and crcm along the string imo the 
pot, This was done by others, till the treacle was all c<msumed ; one 
body running up the string from the sweet, while another passed down 
to it. The Doctor inferred that the first ant had commumcated to its 
comrades the new position of their delicacy, and directed them to the 
only accessible road to it. Kalm's Travels, 1, p. 239. Kir. So. 685. 

t To make two male crickets fight, the Chinese place them in an 
earthen bowl^ about six or eight inches in diameter. The owner of each 
tickles his cricket with a feather, which makes them both run rrand the 
bowl difilisrent ways, frequently meeting and justling one another as they 
pass. Ailer several meetings in this wav, they at length become exae> 
Derated, and fight with great furv, imtil they literallytear each other 
limb from limb. Dobell's Travels in Kamschatka. The same peofrie 
irritate ouails into a duel combat. 

} Sir J. Smith mentions that a male and female mantis were put to* 
gether in a glass vessel After a while, the female, who was largest, de- 
voured her companion. Tour to Continent. . . . Roesel hatched several, 
tcom ^gs, in a larce glass. As they grew, they began to attack and de> 
vonr each other. Though divided into dinerent parcels, the strongest iii 
each community devoured the rest. Roesel compares their battlw to that 
of two hussars, for they guard and cut with the edge of theb: fore<dawe 
as the men with sabres ; and somMimes, at a stroke, one deavee the other 
timugb, or severs its head from its chest, Bing. 4, p. 48. 
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ing insect that we may choose to observe.* They are all 
as busy with their head, mouth, its trunk, or their antennas, 
on every thing which they reach, as a dog is with his nose ; 
examinm^what they crawl over, and making perceptions 
of it, and judging whether they shall make it a part of their 
pleasures, use or nutrition, for these seem to be the objects 
of their movements — of their exploring functions. 

But the insect mind peculiarly displays itself, in some 
tribes, in the habitations which they build for themselves, 
and in those which they prepare for tJieir younf. " The 
nests of birds, wonderful as. they are, yet are edipsed by 
the structures formed by many insects. The regular vil- 
lages of the beaver, by far the most sagacious architect 
among quadrupeds, must yield the palm to a wasp's nest't 
My restricting space will not allow me to illustrate these 
positions bv a detail of the phenomena on which they are 
founded, i can only refer you to the testimonial illustra- 
tions of them. You will find these in the descriptions of 
the carpenter bee excavating in dry earth a sufficient area 
for her purpose ; then building as many apartments on it 
as she will lay eggs, and putting in each an adequate store 
of pollen and honey for the young one when it emerges \t 
in the mason bee, who builds her maternal mansions of the 
sand, which she glues from her own fluids into an artificial 
stone, and who ^so deposits due provision for her future 
brood before she closes up their cells ;§ — in the other spe- 
cies, who build their parental homes of flowers, as some do 
of leaves ;ii in the curious architecture of the mason 
wasp ;*ir — and in the still more dexterous ones of the various 
lepidopterous tines.*'" Phenomena very much resembling 
architectural and building mind in the human race, appear 
in their actions and constructions. Nor are the spider gal- 
leries, with opening like doors, made to be as moveable as 
any upon hinges, less ingenious. ft All these things fur- 
nish elucidations of the drauction, that their principle of life 

* " If a hive be removed out of its ordinary poBition, the first day after 
this removal the bees do not fly to a distance, without having visited all 




contains a valiiable " Calendar, exhibiting the time of appearance and 
habitation of near 3,000 species of British Insecta" 357^-444. It is 
arranged under the montha^ and distinguishes minutely where each may 
he found in England. 

t Kirb. Sp. 1, p. 439. S Kirb. Sp. L p. 441. 

I lb. 443, 4. fib. 447. 

*' lb. 468-486. ttlb,4n 
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has generalities of perception, compariaon, thought, rei^ 
soning, judgment and Toiition, so like our own, as to be 
distinguishable only by the difference between their very 
circumscribing limitation — and our, as yet, unbounded im- 
proYsbility. This difference is indeed immense, for Dr. 
Virey is nearly right when he affirms that " they are in- 
capable of instruction, and can superadd noaeqaired habits 
to those which are instinctive and inbred.*** This is 
almost the exact truth ; but it must be qualified in these 
respects, that some can be tamed in a small desree, and 
taught or led to the acquisition of a few new hiwits *, but 
the general position is generally true. 

iLis in the habits of those insects which' live in societies, 
that we perceive the most extraordinary demonstrations of 
even intelligent intellect; for what other terms can we 
justly apply to that faculty within them, which leads or 
enables them to form political communities, with establish- 
ed governments, sovereignties, social ranks, and appropri- 
ated occupations ; and also producing regulations or exacted 
habits of conduct resembling those enforced by human laws 
and polities. What seemed poetry in Virgil as to the bees, 
has Deen found to be only a part of the truth, as to their 
associations. The diminutive ants are still more extraordi- 
nary. The wasps display kindred minds and habit8.t It 
is not possible to read of die wars and duels of the ants, or 
of the bees — to find them assemble in armies, make evolu- 
tions, and fight pitched battles — and to deny them a simi- 
larity of mind with those of their superiors, who have 
soldiers, tactics, and wars.t That ants have slaves; and 
make expeditions to capture other ants, to reduce them to 
servitude ;§ that tliey should keep smaller insects, the 

• N. Diet d'Hifrt. Nat— Kirby, v. 4, p. 21. Mr. Rennie atoo nya, 
"fiocial insects, as noon as they arrive at maturity, are invariably en- 
dowed with the same powers; unimprovable also, so ftr as we are 
aware, by any mode of management or of iustruaion." Inaea Mlao^ 
laniMU p. 293. 

t The several works of M. Huber on the ants and bees, contain the 
fullest and most authentic accounts of the nature, actions and habha 
of these insects. The government of the ants may be also seen In tlM 
Insect Miscellanies, 297—305: and that of the waras and bees, in n. 
3(»-321. *^ 

t On the wars of the bees and waspe, see Insect Miscell. p. 989 — 681. 
. . . Kirby and Spcnce also state the battlee of the beeiL v. 2, p. 906 — 7. . . . 
Of the ants, " M. P. Huber is the only modem author that appears to 
have been a witness to their combats." Kirby, v. 2, p. 71. Mr. Rennie 
has noticed them in his Insect MiscelL 331 — 341. 

i Iimct MiflcelL 341—366. Mjessrs. Kirby and fi^wnee dewrlba thew 
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aphides, in order that they may milk them, or extract from 
their bodies a saccharine fluid for their own nourishment, 
as we take the milk from cows ;* and that they should keep 
assemblages of these, as their separate and private proper- 
ty ;t — sucn actions and habits are too like our own, not to 
be considered as those of reasoning mind, not very dissimi- 
lar to that whicli we possess. All species of the ants, petty 
as they are in size and appearance, perform actions, pos- 
sess and preserve institutions, and display faculties and 
capacities, which seem on the whole not to be inferior to 
those of any of the animal orders; indeed, to be superior 
to what is known, perhaps, of any. One kind of these are 
peculiarly useful to mankind, in consuming that dead ani- 
mal and vegetable matter which, in warmer climates, would 
otherwise become a pestilential putridity .t 

extraordinary Incidents, v. 2; p. 75—84. . . . "Tber will sometimes travel 

150 paces to attack a negro colony." p. 81 The slaves are well used. 

" Beings so entirely dependent as these masters are upon their slaves far 
every necessary, comioat and ei^oyment of their life, can scarcely be 
supposed to treat them with rigour or unkindness. So far from this, it is 
evident from the preceding details, that tl^ rather look up to them, and 
are in some degree under their control." Kirb. Sp. 2. p. 85. 

* Kirby, p. 87. It is on this process, that Linnaeus, who has atoo 
noted it, says "the ant ascends the tree that it may milk its cows, the 
aphides, not kill them." Syst. Nat 9S^ 3 Turt Linn. 

t " Ants make a property of these cows, for which they contend with 
great eamestnea^ and use every means to keep them to thenweJvee." 
Kirby. p. 89. . . "The greatest cow-keeper of all the ants, is the yellow 
ant or Gould, F. Flava. This species, which is not fond of roamii^ 
from home, usually collects in its nest a large herd of a kind of aj^ii^ 
that derives its nutriment from the roots of grass and other plants. These 
it transports firam the neighbouring roots : and thus, without going out, 
it has always at hand a copious sup^y or food. These creatures share 
its care ana solicitude equally with its own ofiimring." Kirby, 89. 

t The termites^ or white ants, are peculiany active and serviceable 
in this respect. "Nor fai there any set of insects whose eccMKuny la 
more perfect. They exist toeether in kingdoms, and build cities, which 
are extremely populous. Mr. Smeathman has described the belllcosus 
species, in the rhuosoi^ica] Transactions, from his observations of them 
in Africa. They build a cone rounded at top, four feet high, and o€ great 
extent. The walls are of clay, and so strong as to bear the weight of 
the heaviest animals. These contain a vast number of compartments. 
That in the cenure always holds the king and queen ; others are for her 
attendants, who are scarcely fewer than 100,000. They exist in the 
classes or forms of labourers and soldiers. When their cities are broken 
open, the soidiers march out with impetuosity, and attack every thing 
that comes in their way. Wherever tbey strike they draw bloocl, and 
frequently beat ofi* the bare-legged negproes. As soon as the assailant 
is withdrawn, the labourers issue f(Hth in prodigious numbens and very 
ppeedily erect a new walL" PhiL Traos. v. 71, p. 139. . . . Thorns. Hist. 
Jloy. Soc. H-4. 
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Tb« phenomena of the ant tribe d«a«T« the stud; of ths 
metaphysiciaD, for ttiaplaying the pos«e«ion and exertion 
of one of the most active and powerM foniiH of animal 
mind, in one of Ihe smallesl speciei of a visible bad)*. 
Thef furnish another illuslraLion of (he gnat fact, that the 
living, lentieot, and inlellectual principle of animaled na- 
torCf u essentially distinct from all material figure, sub- 
stance, and aize, and independenl of Uiem. Matter is (he 
external investiture of mind, but can never rightfully claim 
an identity with it The force of matter depends on den- 
sity, magnitude, and impulse; on aceumnlation of particles, 
and external movement. But mind has ila energy within 
itselt^ and is alike independent of configuration, bulk, or 
substance. It uses matter aa its aervant, but never orig;inates 
fiom it. Its source is far more exalted and celestial. 

The muscular powers of iusecia are still more superior 
to those of the greatest snimols, than their comparative 
minda. Some arousing represenlalions have been given of 
this difTerence.* They have also another peculiarity, un- 
^ualled, and not possessed by any bird or quadruped. 
Xhey can reproduce the limbs they may lose.t Their dif. 
fusibility is also extraordinary , and in some species rivals 
that of plants. Hence, they may occasionally appear in 
Ihe most distant countries, where before they weco 

Biaaiig beetle, he woukllw able to lor up rocks uid 10 lenl nuim- 

Kiri)!,'i. p. 19a . . . The flea and locoBt jiuDp IWO limaUwii OWD lenclh, 
ae ifi mm ahould Iw three time* u libh bb St. Pud's Nu. HkL 
liisecn, L p. xrii, . . . "nu ciicbH>4i>ti fna-acfipar will aDmetiaiH i^tf 
two or ihma Tank, which m moie lAaa SSO limes in own ieocUi, u IT a 
roan ihnild tuiU u odu a quanar of a mile. Inect Tnim. v. & p. 
179. . , . Uouftl lelue^ ihu an EoglUi iDecluDic numij Bnck, nude 
a golden ehiin li tang u a linger, wilb a Jock uid hey, iriileh wuc 
driggnlbyiflea. Bloufl: Tlieat. Iiiii. 376. . . . LaireUle ni^itioda a Sea 
of a DHderaiB «» dnejing a eilver camxa on wbesls, dim win at 
titoa iu own weiglil, which beine charged with powder wm fired, wllb- 
out Uh flat seeming alarmed. S. Diet, HiaL Nat >. 98, p. M9. . . . 

•Sis,™ 



pen Uieir fiiracui™. BulL Cn. 1830, 1. Z^ ISS. 
- ....... --.-lahail mrlAed the Ikei >b u> epiden before. H. 

cliangiintHeHn, reproduced Ihemi bulfliej aflrtot aualn Iha iln of 
Itie dU onee. Sara. tal. Camf. V4i. 
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unknown.* Such is their vitali^ that they can also liye 
in the heat and confinement of he human 8tomach.t As 
some £sh and squirrels can fiy, so there is a species of 

* The larva of some insectci float in the air, and are wailed by the wind. 
In October 1827, near Moscow, snow fell in a n. w. wind : and with it a 
oonsiderabUi quantity of blackish larvse yelout^s: M. Kanefi* gathered 
several. In a vessel of snow they lived some time } and in colci water ; 
but those, put in a warm place, soon perished. .... Mr. Fisher thinks that 
they are ta^n up from die earth in violent winds. . . . Others of this kind 
fell near Zverrigorod, and in the winter of 1826 at Archanglsky ; others 
on a mouitfain near Moscow. 

A similar phenomenon was remarked in November 167^ and in 1745^ 
in Hungary. In 1749, ■" The ice of a leke near Saedermanland was 
covered with a great quantity of the same larvae, which had been brought 
from the forests of Westermanland, where the wind had torn up several 
trees." Bull Un. 1829, v. & p. 310. .... So Dr. Hempush, sailing from 
Trieste down the Adriatic, found their ship covered with insects brought 
by the wind. Bull. Univ. 1830. p. 53. 

The occasional though rare appearances of locusts, show us to what 
extent insects may travel with the wind. Twelve years i^o, 1 caught one 
at Epsom. This was a straggler. But the entrance into Ireland, in 1688, 
of a species of beetle, scarabseus melotontha, described by Dr. Molyneuz, 
was a visitation of resembling devourers almost as formidable, from some 

distant shore " Vast swarms were brought into Oalway by a south' 

teest teind during the day. They hung in cltisters from the boughs of 
trees ; but about sunset they took wing, and darkened the air with their 
vast numbers. It was dimcult to make one's way through them, for 
they dashed themselves against the face, and occasioned considerable 
pain. They fei upon the leaves of trees; and the noise they made in 
eating was like the sawing of timber. For two or three miles round, 
every tree was stripped of its leaves, like the depth of winter. Smoke 
was found to be a preservative. The burning of heath and ferns kept or 
drove them out of gardens. Towards autumn they entirely disappeared, 
probably lodging under ground in a dormant state, for, next season, im- 
mense quanfities of them were found in some peaces, in holes under 
ground. Their eggs became white caterpillars, wnich led upon the roota 
of the com, and destroyed the future harvest. Cold weather destroyed 
them by mUliona." Philos. Trans, v. 19, p. 71. Thoms. Hist. Roy. Soc 
p. 92. 

t Dr. Picknell details the case of a girl in France, who emitted the 
Iarv» of beetles, the blaps mortisaga : and twelve davs af\er a green 
insect, with wings, that flew away She continued to discharge others. 
Some were an inch and a half long, very vigorous, and lived a month in 
a box. He reckoned 400 of what he saw. Seven of them were the tene* 
tiris moliter, or meal-worm. The complaint continued for some time. 
He thinks above 1,300 larvae came away in all ; and of these 60 were 
winged insects ; so that they changed, matured, and bred in her stomach. 
The cause was, that by an old woman's advice, she had drank water 
saturated with the earth of two catholic priests' graves. The blaps live 

in churchyards Dr. Gaspard mentions, in the epidemy in 1826, a 

man who emitted three caterpillars. Another, a countryman, voided a 
yellow caterpillar, and asked if it could come from some apples he had 
eaten. In another case one was shown to BuflTon, that was brownish, 
with sixteen legs ; it refused leaves, and would only eat meat recently 
masticated. Bull. Un. 1830. v. 11, p. 218- 45. 
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S»ider8 which have the power of floatmg or moving in air.* 
at creation is full of analogies, pointing to one general 
originator, and linking all sentient things into one great 
^Gimily of related fellow-creatures. 

* On the flTing spider, eee BuIL Un. 1830. ▼. 8^ ]i. 346^ 6. .... A 
npecies raise themselves in the air by thehr eosMuner threads. Ibu 1829L 

▼. 7, p. 133,4. See also the " Natural Hut. of InsedB'* in the Familr 

Lihrory, Na Vm. The actual truth ia^ peifaana that which 

Leuweimoecic observed ; " the animal has the power or oartfaw out a 
veiy long thread, not tUtaehed to any thing, ligr meaos oi which it is 
waited about in the air, where it often remaiii a eooslderriile tuoM." 
Thomson's Hist R. Soc p. 91, from PhiL Tcanii T. 22; p. 867. 
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LETTER XVni. 



On the fosaU remaina ^animala found in the rock 
the earth. — L TVioae in the secondary strata of the 



rocks and strata ^ 
fthe marine classes. 
— Q. 7%e land quadrupeds of the tertiary beds.— Nothing incon* 
mstent with the Mosaic cosmogony. 



MY DEIR SON, 

The other topics which remain to complete my objects 
in these letters will not allow me to detail to you all the 
facts that ought to be known and considered wit^i respect 
to the fossil remains of animals which the rocks and strata 
of our earth contain, and which human labour or curiosity 
has disclosed, in modem times, to our view. To do fail 
justice to the subject, the right theory of our geology ou^ht 
to be first well settled. But the diversities of opinion 
which still prevail, show that this is impossible at present 
We know enough for ingenious speculation, and also for 
hesitation and (u>ubt; and we are from time to time acquir- 
ing more elucidating knowledge, which is leading the in- 
telligent inquirers, who are pursuing this interestmg sub- 
ject, to better reasoning, and to more just conclusions. 
But we seem to have arrived at that point in which further 
discoveries from our mineralogical mvestigations become 
necessary, before any true system can be established as to 
the formation of our globe. Scientific men have traced 
its constituent substances to sixty or more simpler bodies, 
which at present rank as elements, because they are not 
yet further decomposable ; and these appear to have con- 
stituted our primordial rocks. But there are abundant rea- 
sons for surmising that they are not the primitive elements 
of material nature; and therefore until they can be resolved 
into the particles or substances which are so, we shall not 
attain those perceptions of the original composition of our 
multifarious earth, which will present the deciding and 
satis&ctory truth. We must know what silica, alumina, 
magnesia, lime, carbon, iron, and the other metals and 
primitive components of the minerals intrinsically are, 
before we can accurately discern the process of the suc- 
cession, the causations, the agencies, the laws, and the 
principles, on which the primary and secondary masses 
were originally formed The acquisition of this further 
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information would have been thou^ impossible in the last 
century. But human sagacity and industry are now ex- 
ploring what is unknown, so perseTeringl^r, and so success* 
fiiUy , that every month may oring us the information, that 
some diligent analyst, in some country or other, may be 
drawing urom nature those great seci^ts of her primordial 
chemistry, which have hitheilo been impenrious and inac- 
cessible. In this state of umatisfaetory ignorance and 
uncertainty, it will be sufficient to notice the ommic 
remains which have been disclosed, with a Ibw brief 
remarks on the subterraneous stmetora which contains 
them. 

The g[roand we tread upon, and from which Tegetatioti 
now spnogs, is not the prmiitire sur&ce of the eiuth. It 
is the upper part of the last series of strata which hare 
been deposited upon and around it, and wMch is tfoW riiort 
commonly denominated the tertiart formations. By 
this term, the series of subterraneous beds, down to the 
chalk rocks, are named and known ; and Uiey are mani- 
festly more recent than the masses below them.* These 
are considered b^r many, and, I think, justly, to have b^n 
formed at the period of the deluge, from the fragments and 
ruins of the earth's previous sunace, amid the concussions 
and perturbations of that general catastrophct But, how- 
ever this be, these tertiary beds are clearly distinguishable 
from the more ancient, and are treated of as a class by 
themselves, different from what preceded them in position, 
appearance, fossils, and composition.^ 

Below these occur another great series of various rocks, 
of a stratified and sedimentary nature, which have been 
called transition, or intermediary, and upper and lower 
secondary .§ But to all these, the general term, secondiuy, 

* CSonvb. GeoL Introd. v-^y'ii. M. de Serree Oeogn. p. zciL 

t M. I/ufreanoy calls the beds that have been depoeited on the exten* 
■iye chalk formation "terrains Tertianes.'' BulL Uii. 1831. Na 4, p. 38. 
.... ** We find a mantle, as it were, of earth and sand indifierently corer^ 
inff all the solid strata, and evidently derived from some convufarioa 
which has lacerated and partially farcAen up (hose strata, inasmuch as 
tts materials are. demonatiativelV, fragments of the subjacent rodoL 
rounded by attrition.'' " Aence they must be assie ned to the last vifdent 
and general catastrophe which the earth's sumce has undergone." 
Mr. Oonybeare, therefore, calls them diluvial Out. Geol. p. 4. 

X M. Marcel de Serree' " Geognoeie des Terrains Tertianea," 1829L te 
devoted to this class of the earth's strata, and to their animal fossils. 

I " Transition or intermediate rocks, cover those of the primary classL^ 
and are distinguished as the lowest rocks, in which the ibeiU remaiMi^ 
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as marking cme great outline of chronological distinction, 
from both the earlier and the later, and as embracing the 
whole series, seems to be very fitly applicable.* This 
leaves that of primary, or primordial, for those cr3rstalline 
and other masses which are found beneath them, and on 
which they rest, and beyond which, human knowledge has 
not penetrated. These are the granite, gniess, and mica 
slate rocks, with their subordinate resemblances.t All 
these are mainly formed of the same materials, in different 
proportions ana modifications ; quartz, felspar, and mica, 
witn some oc^^sional additions of a few other particles ; 
and they are found in all regions of the globe, and of the 
same eomposition.t 

In these primordial rocks no organic remains have been 
seen; and firom«ihis circumstance it is reasonably and 
generally concluded that they were formed before animal or 
vegetable life began. It is in the secondary rocks, those 
that were deposited or composed after the primary ones 
were consolidated, and before the tertiary strata accrued, 
that fossil exuvis have occurred. 

The SECONDARY formations consist of new rocks, formed 
from the fragmentary ruins or disintegration of the pri- 
mordied ones, or from new compounds of their constituent 
substances, with the addition of various successions of 
others of the calcareous or limestone classes. The most 
ancient of these are the argillaceous schist or clay slates, 
from which our various kinds of slates are derived ; the 
conglomerates, grey w^cke, and old red sandstone, the 
carboniferous or mountain limestone, the coal measures, 

animals or vegetables are found." Bakewell Geol. p. 124 In these 

he includes the elate grey wacke and mountain limestone. His uppw 
secondary class comprises the roagnesian limestone ; ni sandstone : 
lias; oolites: sand; clay and chalk rocks (p. 236;) naming the coal 
formations his " lower secondary." 146. 

* M. Bfarcel de Serres accordingly attaches the denomination of se* 
condanr to all Uiese claaaes^ distinguiuiing them into the three modificar 
tions of " upper, middle, and lower." Geog. p, xeii, , . . . This simplici^ 
seems preferable, in a large outline of the subject, to M. Al. Brongniart's 
numerous minute divisional with a long train of new Greek-deriyed 
names. 

t Bakewell's Intr. GeoL p. 84, 5. AL Brongn. Ecorce du Globe, a 
340,1. 

I "With the graniurid sroupe all the earth is covered." AI. Brongn. 
p. 342. . . . . " Geologists have observed, that mountain masses di^lay 
every where the same rocks ; the same assemblage of mica, quartz, ana 
feU^, in eranite; of mica, quartz, and garnet, in mica slate; and of 
felspar and bofmblende in syenite." Humbdd's Geogn, Ess. p. 4> 
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and tlieir vegetable remains, which we have nodeed in a 
preceding letter. The subsequent rodcs above these, of 
the new red sandstone, the magnesian limestone and red 
marl, with the calcareous beds of lias and oolites, iron 
sand and green sandj follow. Above all these the chalk 
masses lie, that termmate the series to which the appella- 
tion of secondary has been conveniently appropriated.* 

After these a new state and order of thines begin in the 
tertiary rocks and strata, which are above Uie chalk beds, 
and which, in a succession and intermixture of clay, sand, 
marl and limestone strata, ascend up to our present inha- 
biti^l surface. I will not enter into any detail on these, 
nor on their predecessors. It will be sufficient to have 
enumerated the whole in this general notice, in order to 
enable yoia to understand more satisfacturily to ^rourself 
the position and history of the fossil remains, whidi they 
have preserved, and now disclosed to oar knowled^, of 
some of the former animals of the more ancient period of 
our earth. 

All the animal remains found in any part of the secondary 
rocks and strata, are of those who inhabited the primeval 
waters. The great bulk of them are of the testaceous and 
zoophyte orders, with a few fish. Several of these are 
species which have now ceased to exist; but they are so 
analogous to the genera which still inhabit our seas, that 
they £splay no remarkable differences from them. These 
occur first m the clay slate, and abound principally in die 
mountain or carboniferous limestone. But in the lias of 
England, remains of the amphibious genera have been dis* 
covered, which have no similitude in any species Uiat now 
appear, and which are really extraordinary, both in tibeiy 
Size and figure.t 

* To this second dasB of rocks, the valuable yolunie of Mr. Ckmyheara 

and Mr. Philips, in their " Outlines of Geoloffy," is deyoted The 

11th, 12th, ana l3th chapcera of Mr. Bakewell's sensible work also treat 
upon them. The plates to his work are pleasing and aaUsikctory iUus- 
trations. .... Dr. lire's Second Book of his Qeciogy adds much import* 
ant information; and much accession of matter and thought win be 
found on the same subject in several chapters of Dr. M'Culloch's Geokv 

gr i and in the " Penode Satumienne ou Antediluvienne" of M. Al 
rongniart's Tableau. Paris, 1829. ... I only r^ret his new nomencla- 
ture, as it is not likely to be generally adopted ; and therefore perplexes 
the study of the science by a disadvantageous quantity of exotic terms^ 
which do not seem to he either necessary or beneficial. 

t On the fossils found in England in these secondary strata, Mr. Cony- 
beare's chapters are the most original and satisfactory. - The Bcieoce m 



FROH THE CBEATION TO THE DELUGE. 379 

One of the earliest beds after the primordial rocks, and 
into which mica slate is in some places seen passing, is the 
CLAY SLATE fcnmation. In this rotk, called also argillaceous 
schist, ichth^rolites, or fossil remains of fish, have been 
found, in Switzerland, in Grermany, France, Italy, Dalma- 
tia, and Syria.* These antediluvian fish are those of seve- 
ral of our present genera.t 

In the older limestones of Flanders, a great quantity of 
zoophytes have been observed. The madepores and mille- 
pores are abundant. The orthoceratites, which approach 
to that order of animals, also occur in considerable ^abun- 
dance, alon§^ with fragments of entrochi and encrinites.t 

No organic remains, either animal or vegetable, have been 
yet found in any trap rocks in England.§ In die carbo- 
niferous or mountain limestone, vertebral remains are very 
rare. There .are many species, but few genera, of the 
testaceous class ; '' while the zoophytal families, particularly 
encrinites and corallites, are in the greatest pronision."ll 

It is in the rocks above these that the saurian animals 
appear. Of the new red sandstone, and the magnesian or 
conglomerate limestone, which lie upon the coal measures, 

much inddMed to him, both as a diaeoverer and aa a reaaoner. Cuvier 
takes the lead of all, in his important work on this subject Dr. Ure has 
ably brought together some of the most remarkable facts as to the ante- 
diluvian animals. And Mr. Parkinson, in his "Oi^anic Remains," and 
"Outlines of OrycUriogy," supplies a mnd of more pnrticular informar 
tion, especially as to the testaceous and zoophyte remains. 

* The Article "Poiseons Foesiles," in the Diccionare des Sciences 
Naturelles, details these fossils ; and Dr. Ure, from that, has specified 
six localities of them in his Geology, p. 144—6. 

t "In the famous locality of Monte Bolea (in the Veronese) the follow- 
ing genera are found : the shark, ray. file fish, sun fish, globe fish, paleso* 
buistum, trumpet fish, pike, lilurus. berring, pipe fish, cod, blenny, goby, 
mackerel, bull-nead, gurnard, gilt-head, scisena, perch, flounder, amia, 
fistularia, flying fidi, muraenophis^ eel, dory, and several others." Ure, 
pl47. 

t Dr. Ure, p. 149. "The shells most frequently fopnd there are tare- 
bratulites, turbinites, certain ammonites^ and belemmites; but the <miy 
fossil which appears to be characteristic of the transition limestone, is 
the trilobite, a singular extinct animal of either the crustaceous or insect 

tribe." lb. Mr. Bakewell's Geology contains a print of this^ of 

the natural size. 

$ Conybeare, p. 440. 

t Ccmybeare. p. 366. ... He particularizes vertebra of fish, shark's 
teeth, and trilooites, with three kinds of chambered univalves ; eight of 
those not chambered, and four of the bivalves. " Remainw of th0 Mhini 
are occasionally found, but rarely." p. 358. 
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the first has no organic remains,^ and the kttcr but few.t 
These are soeeeeded by the higher lias beds ; and here aoms 
extraordinary animals have in oar own days first oome to 
light 

The lias formation in England stretches across firom the 
coasts of the German Ocean, in Yoricshire, to those of the 
Channel in Dorsetshire.^ It consists of thick areiUaeeous 
de|>osits constitating the base on which the whue oolitic 
series reposes. TIm upper portion of the lias, nearly two- 
thirds of its total depth, comprises beds of a deep blue marl, 
containing only a few irregular and rubbly li ai r s iiinu beds. 
In the lower part, the limestone beds increase in frequency, 
and assume the peculiar aspect which characterizes the 
lias.f Its organic remains anmtl a greater number of Yer- 
tebral animals than any other lower finmation. Aoionff 
these are the relics of two rery remaikable eitincf genera m 
oriparons ^piadrupeds of the lizard classes, hot differing 
essentially m structure from any that are now known to 
existll These have been named the ichthyosaurus and the 
plesiosaurus.ir 

The first of these, the fish lizard, was first described by 
Sir Everard Home, in 1814;** but more remains bein^ foun(j| 
in the succeeding years, he enlarged his account, which ha^ 
been completed by the additions of M. La Beche, Mr. Co- 
nybeare, and Dr. Buckland,tt with the assisting remarics of 
M. Cuvier. This animal has scarcely yet occurred in the 
continental rocks, but is peculiarly abundant in England.tt 
Its head resembled the lizard tribe, but extended into a long 

• Philipfl and Conyb. p. 282 

t " These are rarely met with in the lin^stone." The imprwioM of 
a fledi, an encrinite, alcyonite^ and some biyalyw and entrodii, are 
noticed. lb. p. 306. 

t Ck)nyb. 270. « lb. 261. I lb. 266. 

f Of these, Culver remarks that '* it is in England especially that thur 
remains appear to be abundant ; and it is to the seal of the Knglish 
geologists that our knowledge of them is due." Ure, p. 227. 

** In Philosophical Transactions for 1814; and afterwards in 1816L 
1818, 1819. and 1820. 

tf See the Memoir of Mr. Conybesre and M. La Beche, in GeoloB. 
Trans, for 1821. 

tt " Its remains are deposited, fh>m the new red sandatMie up to the 
green sand immediately oelow the chalk. Hence it belongs to almost 
erery epocha of the secondary formation. But it is especially the lia% 
that bluish gray, marly and pyritous marble, which seems to nare been 

Its sepulchre." Dr. Ure, p. 231 Very lately there has been dtscoYend 

a skeleton, ahnost entire, at Boll, in Wirtembeig. lb. 232. 
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pointed muzzle, armed with numerous conical teeth, with 
a tail.* Its length varied firom three to nine feett 

The plesiosaurus we owe entirely to the sagacity of Mr. 
Conybeare. From several bones which he discoyered, he 
inferred the existence of another animal, different from the 
preceding, and sketched its probable shape, in 1821.$ 
Three years afterwards, Miss Annin^ found a skeleton of 
it, almost complete, that was lying on its belly, nine feet six 
inches long, having a neck that must have Been longer than 
the swan's.f Some bones and palates of the turtle, fish of 
several species, a few Crustacea, and several testaceous 
moUuscse, have been met with, in the lias beds.ll 

The oolitic series of rocks which occur above the lias and 
below the chalk, contain a more varied series of remains 
than any of the former; land animals, birds, insects, am- 
phibia, fishes, shells, and vegetables.!! Of these the most 
novel and curious is the megalo-saurus. It was an immense 
animal, for its remains imply that it was forty feet long 
^d twelve high. They were discovered by Dr. Buckland 
in the calcareous slate of Stonefield. Its lower jaw, vertebrae 
jand extremities, are preserved in the Oxford collection.** 
Crocodiles, tortoises and ffisantic lizards, have been found 
^n the calcareous strata of we Continent In one at Maes- 
tricfat, that named the mosa-saurus, was a lizard larger than 
.a crocodile.tt Among the secondary strata of Sussex have 

* Conybeare, p. 266. "Two eyes of enormoufl magnitude muat have 

given Its head an extraordinanr aspect, and have facilitated its vision 
uring the night. It naturally breathea air, and not water, like fishes. ^ 
Hence it was often obliged to come to the surface. Its short, flat undivided' 
limbs allowed it merely to swim." Ure, p. 235. 

t M. Cuvier'f smallest skeleton was three feet and a half loi^. of 
which the head and tail were each one foot, leaving one foot and a half 
for the body. His great one's head was two feet and a half long, and 
therefore must have been nine feet altogether. Miss Anning's was five 
feet long. She is said to have discovered another, twenty feet in length. 
Ore, p. 236. 

I dee his Memoir conjointiv with La Beche, in GeoL Trans, v. 6. He 
named it plesiosaurus, or "akin to lizards," because he thought it more 
like them than the ichthyosaurus. 

I " A true serpent neck, on a trunk, whose proportions differed little 

firom those of an ordinary quadruped." Ure, 241 It had 36 cervical 

vertebrae, and 6 with the dorsal ribs ; 21 in the back and loins, and 26 in 
the tail, and 2 sacral, makins 90 in ue whole. Mr. Ck>nybeare thinks it 
may have swam on the suruce of the water, arching back its long neck 
like the swan, and darting it down at the fish that came within its reach. 

I Conyb. Geo!. 267. T lb. 206. 

** Conyb. 206L Ure, 2191 201 Cavier, Onem. Tom, v. 6^ p. 3M. 

tt Ure^2ia 
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been also foond the teeth and bones ofanhei biTo roDS nptfle^ 
which has received the name of Uie ignairadon.^ 

The green sand abounds with organic remains, distinr 
guished for their mass and beauty, but of none of iht higher 
animals. They are mostly testacea, bntexceexlinsly nome- 
rotis.t The chalk formation comprises sevoral &n, many 
testaceous moUuscse, and zoophytes.^ 

Upon, and therefore abore, the chall^ the terturt 
ROCKS and strata hare been deposited. These consist ot 
Tarions beds of sand, day, marl, and imperfectly consoli- 
dated limestone. In England, they occupy two extensive 
tracts, each cireumscribea by hills* of the chalk formation.! 
The iqypermost beds of this series, being formed by causes 
Btfll in operation, are of very limited extent, and are called 
ALLDTiAL.!! " Next in order to these, we find a mantle, as 
it were, of sand and gravel, indifferently covering all the 
solid strata, and evidently derived from some convulsion, 
which has lacerated and partially broken up those strata.*^ 
In these deposits, and almost in these alone, the remains of 
numerous land animals are found ; many of them belong- 
ing to extinct species ; and many others, no longer indu- 
genous to the countries where their skeletons are thus dis- 
covered. These are the diluvial 8trata."ir 

The fossil remains of the tertiary differ greatly from 

* Mr. Mantell described it in the Phil. Trans, for 1825, as found in the 
sandstone of Tillgate For^t. It is inferred to have been amphibious^ 
inhabiting rivers or fresh- water lakes: with a horn ; and, reasoning froia, 
the size of its teeth, to have been 60 feet long. 

t Conyb. Geol. 128—131. 

t Conyb. 72— S. " The important family of echinites may be conai. 
dered as characteristic of this formation ; and at least as equaling in 
number all the other shells found in it" lb. 73. . . . There are several 
genera of the encrinus zoophyte, p. 74. . . . "The families of the alcyo- 
nium and sponge, present numerous remains." lb. . . , Lamarck thinks 
the sponges to have polypi, like the alcyonia. 

§ " The most northerly of the subjacent chalk strata on which the ter* 
tiary rest, is named the London Basin ; the southerly, the Isle of Wight 
Basin." Ure, 292. 

" They consist in the accumulation of sand and shingle along the 
sea coast, and particularlv in sestuaries ; in the formation of new lands 
on the banks ofrivers and lakes, by the alluvial depositions they carry 
down, assisted by the growth of aquatic plants ; in the growth and in- 
crease of marsh land j in the accretion of calcareous tufa, from the 
deposit of springs ninnmg through limestone rocks, and the like." Ck>ny!)b 
Geol. p. 3. 

n Conyb. p. 4. " The tertiary rocks are : — l Plastic clay, immediately 
over the chalk, u. London clay. in. Fresh water formations, vr^ 
Upi)er marine formations, crag am bagshot sand." Ure, p. 292. 
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the anterior ones, and mostly resemble our present living 
species. In the London clat beds, no zoophytes occur, 
or they are very rare. Echinites, so common in the chalk, 
are here unfrequent ; but testaceous molluscse are numer- 
ous, and beautifully preserved. Many species of the crab 
and lobster are seen ; several vertebral nsh, finely preserved ; 
and also, turtles and crocodiles.* No marine fossils have 
been detected in the lower fresh-water formation beds.t 

It is in the superficial stratum of mingled sand and gravel, 
which covers almost every region of the earth, in situations 
beyond the reacii of river deposits, and to which the name 
of diluvium has been given, to denote the detritus of the 
deluge, that the fossil bones of ancient animals are usually 
founa.i Kindred skeletons, or their parts, have been dis- 
covered also, in great numbers, in the limestone caves of 
this and many oUier countries ; supposed to have been the 
dens of antediluvian animals ; Uie last tenants of which 
were drowned in the universal deluffcf Many of these 
animals are like those which now subsist But several of 
the fossil elephants, rhinoceroses, bears, and hyaenas, ex- 
hibit, both in theur individual bones and their mutual adap- 
tation, great differences fcom their living types.li We owe 
the largest portion of our knowledge on this curious sub- 
ject to M. Cuvier. He has determined and classed the 
remains of nearly one hundred quadrupeds, mammiferous 
or oviparous ; of which, seventy species were previously 
unknown to naturalists ; and among these, for^ belong to 
new genera.ir His first order is the pachydermata, or, 
thick skinned animals, comprising thirteen genera of the 
non-ruminant, but hoofed quadrup^s.** Of those which he 
describes, I will only call your attention to the largest and 

* Cpnyb. p. 28. " Anumg the organic exuvin of the plastic clay beds^ 
we have ostres, cerithis, turritelu^ cythexee, cycladee^ *c along with 
the teeth offish." Ure, p. 291 

t Ure, p. 906. " Their organic remains are, lymneus, planoibis, and 
cyciostoma; perhaps the leliz, and a bivalve resembling the fireeh- water 
muscle." lb. 

X Ure, p. 499. ■ S Ibid. I Ibid. 

IF Ure, p. 613. " Of the hundred species, about one-fourth part are 
oviparous quadrupeds ; and the rest are mammiferous. Among the latter, 
m(xce than one-half belong to non-ruminant animals." lb. 

" There are, the elephant, mastodon, rhinoceros, hippopotamus, tapir, 
hoe, horse, daman, pecaris, phacocheres, anoplothertum, palteotherium, 
and elasanothenum. Cuvier, Oss. Foes. v. 4. ... Dr. Ure details the chief 
facts as to each of these, from Cuvier, p. 619—643. ... He adds tha 
iophiodoofl^ 643 ; the jnegatberitui), 646 ; and tho ioesil bear, 6&i, 
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most novel. The mastodon, of which he has distinguished 
six buricMl species — an animal of the size and figure of 
the elephant, with proboscis and tusks, yet distinguished 
from it by its teeth.* Of the pgantic fossil tapirb found, 
one species was eighteen feet long and eleven high, which 
equals it to elephants and to the great American mastodon.t 
The LOPHiODONS were a genus akin to the tapirs, by their 
teeth and size.^ For the first knowledge of tue large me* 
GATHERIUM We are indebted to the Spaniards, who discov- 
ered its remains in South Ainerica. Its skeleton is thirteen 
feet long and nine feet high. Its teeth prove that it 
lived on vegetables ; and its robust feet, armed with sharp 
claws, testify that it was chiefly their roots which it sought 
after. Its ma^itude and its talons supplied it wiUi abunr 
dant means of defence. It was not swift in running; but 
this was unnecessary, as it had no occasion either to pursue 
or to fly. It has the head and shoulders of a sloth, whila 
its limbs and feet exhibit a singular mixture of characters 
belonging to the anteaters, and to the armadillos.§ 

The ma^alonyx is another large fossil animal of the 
edental family, of whom a few bones only have been found 
in a cavern in Virgin ia.ii Besides these extinct animals, 
there have been found in our diluvial soils fossil bones of 
the hyaena, tiger, bear, wolf, fox, weasel, ox, hog, and 
beaver. These occur with others such as the rabbit, water 
rat, glutton, and birds, in the bone caverns of calcareous 
rocks, and in the fissures of the breccias on the Mediterra- 
nean shores.ir The fossil stag is a species with ffigantic 
antlers. The fossil bear was one-third larger than the 
largest of our brown bears. His remains are very numer- 
ous and general. The fossil hyaena was more powerful 
than the present ones.** Some species of the tiger or lion 

* Ure, p. 627. . . . M. Cuvler concludes that no bones of the great 
mastodon nave been hitherto found in Europe. Thej occur most abiiD> 
dantJy in the brackish marshes on the Ohia Cur. Oss. Foas. v. 4. . .Ure, 
628. " The mastodon must have made the same use of its teeth as the 
hog and hippopotamus, which possess the same dental characteia" Ure^ 

t Ure, p. 543. t lb. 

$ I7re, p. 649. " The term megatherium, signifies a huge wild beaat" 
I M. Cuvier decides it to be different nrom the megatherium. It is 
called magalonvx, from the magnitude of its claws. 
If Ure, p. 650. 

* * Dr. Buckland's description of the cave of hysnas at Kirkdale, win be 
finind, like his other worba, very interesting, and full of enlarged views 
^nd inf(Nrmation. His Reliqul» Diluviaoie aes^rves every atirattont 
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kind has also left remains, to indicate their existence. The 
modem limestone formations are full of cavities and cav- 
erns; and these have been. found to abound with fossil 
bones of these antediluvian animals.'*' In some few of 
these, human bones occur ; but the era to which their pos- 
sessors ought to be referred, has not been Vet satisfactorily 
ascertained. Though some are more modern, others seem 
to claim justly an antediluvian antiquity .t 

From this brief review of the fossil remains of the pri-^ 
meval animals, and from our former chapter on the ancient 
vegetable relics, you will perceive that they both begin 
with the secondary formations of our earth, and therefore 
\^ere called into existence afler the primordial rocks had 
been placed and consolidated. All the animal exuviae that 
occur before the tertiary beds, are aquatic animals, of one 
sort or other ; and the far largest part are of the testaceous 
and zoophytal order. It is with the tertiary and diluvial 
fragmentary masses and strata that the mammalia or land 

? quadrupeds appear. This announces that they were 
ormed the latest and diffused the least and tlie most slowly. 
It is quite natural that the sea creatures should spread them- 

* Dr. Ure has made a valuable summary of the chief facts of the bone 
caverns, in his Geology, 567 — 592. . . . M. Cuvier has also discriminated 
fossil dolphins, and a fossil lamentine, a genus resembling our seals, and 
which is now peculiar to the torrid zone. 

t Human bones have been found in several places. Donati noticed 
them in the mountains of Dalraatia ; and Canobio, in a calcareous tufa 
near Genoa. BulL Univ. 1826. p. 22. .... M. Boue saw them, in 18!^ 
behind the lake in Baden ; and Count Razoumovski, in Lower Austria, 
mixed with (]^uadrupeds partly extinct. Count Breuranr also found them 
near Krems, m Lower Austria. M. Sterberg met with them at Kostrit^; 
in Saxony. Germar confirmed Donati's account of those in the Dalma- 
tian breccias. Others have been seen among the Caraibs and the inha- 
bitants of Chili. Bull. Univ. 1830. p. 296, 16^ At Torquay, pieces 

of pottery, slliceotis axes, and other worlcs of art, were umnd m the 

diluvian oesifere clay. ~Ib. p. 386 In France, human bones have 

been a short time ago discovered in two caverns in the Department du 
Gard at Poudre and Jduvignarque, mixed with mammalia ones. Acad, 
de 8cien. . . . Others, also, at Bize, in a blacJc mud, with those of lost 

animals. Bull. Un. 1829, p. 237 M. Keiiaux saw human bones in 

1820L in a grotto of jura limestone, at Dufort. lb. 1830, p. 30 

M. Bemardi describes them as occurring with those of hippopotami and 
others, in a grotto at Mount Griffon, near Palermo. Gior. Offic. de Pa- 
lermo, Ap. 1830 A human skeleton was found in Travestin, in 

Auvergne, and a fossil human head in the Travestins of St. Alisse, at 
Clermqnt, by Le Coq. In the same locality, M. Peghoux observed bones 
of domestic animals mixed with pottery, and many fragments of human 
bones. Bull. Un. 1830, p. 407. And see Marcel des Serres* observations 
on the human bones which he and M. Touinal discovered, in BulL Utt> 
1830, p. 34, 6. .a&.;.;^^wi.. 
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selves the earliest and the most uniTersally. The sea sar< 
rounds the earth, aiMl for a time (nrerflowed Its wh«de sorfacetf 

But although the rocks of the earth are distingidshaUe 
into the three divisions of the prinaordial, the seoondnyi 
and the tertiary, yet, as there was only one general ere»* 
tion of our globe— that which Moses hu recorded — the 
elementary materials of all these three classes must have 
been in existence at its commencement All the substance 
that forms them may be assumed to have been in being 
from the time that the creative fiat was issued, and that its 
operative agency took place; and in this case, the second- 
ary and the tertiary masses would not be new creations, 
of later epochas ; but only new arrangements, structures, 
and depositions from the older matter of the primordial 
ones, and of the other elements and things co-existing with 
them ; of which, die chief is recorded to have been water. 
This, according to the Hebrew historian, aceonmanied the 
earth from its commencement, and was in the first stage 
attended by intermingling light, which, in its modifications, 
is also heat and fire* 

With this general oatline, the main tsuciB that have been 
ascertained seem to correspond. The secondary rocks are 
either new compositions from the fra^ents, or disintegraB- 
tions of some of the granitic and prmiordial series, or are 
new formations from water and marine animals : or are 
the products of vegetable life. The fracture and decooF 
binations of the upper portion of the granitic rocks, and 
the eruption of subterraneous ones of this class, in the 
form ormolten or fluid granite, and of its posterior trap, 
will account for the sandstones, slates, and clays, and their 
interspersed or incumbent trap and basalt ^ From the 
waters of the ocean and on land, and the marine animals 
which were ordered into existence, all the limestone and 
calcareous rocks, of every species, appear to have originated. 

The coal is now unanimously referred to a vegetaUe 
parentage ; and every season from the birth of creation, 
must have been adding new layers of organic mould on the 
previous surface, from the natural decay of every year's 
successive reproductions. Thus, the primordial rocks, water, 
vegetation, and animal existences account for the matter oi 
all the secondary rocks. But no one disputes that the ter< 
tiary have been formed from the fracture, the ruins, the 
disintegration and decomposition of those which had pr»i 
ceded them -, and principally of the secondary, with addi- 
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tlonal volcanic eniptions of the primordial, in many regions, 
and with all the additional mould and matter which the 
decaying remains of the vef etable and animal kin^oms 
have been every year steadily and successively addmg to 
the varieg[ated mass. Thus there is no incongruity between 
the Mosaic account and these geological facts. 

This venerable and invaluable outline of the primordia 
of our globe begins with a general declaration, that the 
earth originated from the creation of G^.'" Its first 
unformed, dark, and void state, is noticed with the waters 
upon it ; upon which the spirit of Elohim is represented to 
have been in active operation. The results of his agency 
are not detailed, nor is any chronology affixed to this period 
of our terrestrial formation ; nor is any account given of 
the geological constructions that ensued. Our science 
is therefore left at full liberty to investigate and delineatCi 
what it may discover to have been the actual process, by 
which the construction of our planet was accomplished. — 

The Mosaic chronology begins with the formation of 
Adam, and with the six Dreceding days or periods^ which 
commenced with the production of light What interval 
occurred between the first creation of tlie material sub- 
stance of our globe, and the mandate for light to descend 
upon it^-^heUier months, years, or ages, is not in the 
sughtest degree noticed. Geology may shorten or extend 
its duration, as it may find proper. There is no restriction 
on this part of the subject In this portion of time, or 
eternity, we may place the formation of our elementary 
matter — the composition and arrangement of the vast cen- 
tral and interior contents, whatever they may be — and the 
construction, circumambiency, and consolidation of all the 
primordial rocks ; and, indeed, the production to all things 
to which light was not essentially necessary. 

After announcing the production of the atmosphere, the 
separation of the seas, and the creation of the vegetable 
and animal kingdoms, the Mosaic record makes no further 
allusion to the state of the earth, until the catastrophe of the 
deluge. This interval was at least a period of one thousand 
six hundred and fifty-six years; and therefore allows thaf 

* As the word bars, created, has an obvious affinity wHh bar, a son, 
and probably was denvcd from it, the pleasing idea of filiation is con- 
nected with creation, in the natural etymology of the term used by the 
•acred historian to express it. This is in gratifying unison witn the 
repeated intimations or divine revelation, that the Creator deigns to €•» 
■icwr himself as the father of his earthly creatures. 

Hb 
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space of time for all the formalkmi between tbe primovdii^ 
and the tertiary. The yioient changes which occuired ai 
the diluvian ruin, seem to be mpst connected .with the ter* 
tiary geology. Yet even as to this lerotiitioQ, Moses says 
no more in express terms than that tlie ^nintains' of tos 
great deep were hrdcen vsp. AU additional matter, as te 
tne terrestrial alterations at this eppduL, can be bttinfinS- 
ences from the other facts he mentions." Thw m^ sacred 
historian ^ves the largest latitude for the inTestigationS 
and deductions of geological science j ajod presents nptmn|^ 
to our view, that is likely to be hostile tO the actttal truths 
which may ultimately be estaldished, by tiiat union of 
|enius, Imowledge, correct reasoning, and sound Judgment, 
from which the great laws and principles of geoloinr wilt 
be, as those of ^tronomy have been, ao suocessfuUy dis- 
covered and determined. We have only to take care noi 
to confound diffusion with creation; ^and therefore to re- 
member that the £rst production of animals and vegetables 
were in such part or places only as was most fit It is 
most probable that this was in some suited locality only^ 
and that they were left to the appointed laws of their bein^, 
to disseminate themselves ^adually according to^ their 
respective natures and qualities. A due recoUectioh of 
this principle of natural diffusion, according to their res- 
pective powers and dispositions, will preserve your mind 
from many of those extravagant hypotheses ftnd specidar 
tions which seem to have superseded the nursery and fiury 
tales of the continent, only to resemble and to rival them* 
But I hope that this panorama of creation which I have 
imperfectly endeavoured to delineate, will preserve youi' 
mind from the phantasms of philosophy, as weU as mai 
those of ignorant superstition. Each has its follies and 
its idols, from which the sound judgment ^ill endeavour at 
all times to keep free. To separate the Deity ^m his 
works, is to surrender our intellect to error and to evil, 
and not less to discomfort Look, then, upon nature as his 
intelligent and benevolent production ; and enlarge your 
mind by surveying it in all its richness, srandeur, and 
diversity. This will make your ideas of him more sub* 
lime, and your feelings to him more fateful, affectionate, 
and duteous. To lead you to this happy result, and to 
assist you to arrive at it, has been the great motive and 
object of this literary correspondence. May it fulfil my 
earnest and anxious wish ! True felicity will not oth«r« 
wise be attained. 
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LETTER XIX. 

fSirther amaideraticna on the living principle in plants and ami- 
malSf and its immaterial nature.-r-Division of existing things 
into the material and immaterial. — 7%e four great classes of me 
latter. — Its possible connexion teith other systems. 

We have now surveyed succintly all the material forms 
in which the living prmciple appears on earth, except the 
human frame. We have found it to be investecj, in the 
different kingdoms and individuals of nature, with very- 
dissimilar configurations, and displaying such qualities in 
all as these varyin? structures have enabled or assisted it 
to exhibit Let us bestow a few thoughts on the diversities 
of its appearance, and endeavour, from the phenomena 
which they disclose, to form, if possible, some notions of its 
real nature, (nr at least attempt, with cautious and moderated 
freedom, to suggest a few reasonings upon it We will 
begin by considering it in its connexion with the vegetable 
kingdom. 

Nothing seems more clear to our perception, when we 
allow no previous Uieory or prepossession to obscure its 
discernment, than the fkct already alluded to, that life is 
not the material frame which it animates. From our con- 
sciousness of ourselves, from our observations of others, and 
from the phenomena which the living principle exhibits in 
all the departments of nature we have examined, this grand 
physiological truth emerges to our view. I feel it most sat- 
isfactorily in myself; and the more strongly as my body 
becomes weaker, jnote infirm and inefficient, while my mind 
retains all its faculties, activities and power of operation. 
What is thus true of life, wherever we c^ adequately dis- 
criminate it, we may consider it to be so in each of its forms 
and abodes where we can less investigate it ; and therefore 
in plants as well as in animals, and in these as well as in 
man. Life I would thetffore assume to be a principle in 
vegetation distinct froif^ts material substance, and addi^ 
tional to it But to live, is to be. Life is being. Vegeta- 
bles, from having it, are thef^re living beine^ ; living in 
those peculiar configurations w^h distmguish their diSer- 
er)t classes. ^V 

^ut by a living being, we usually mean a living person^ 
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alitv of some sort or cCher— 4liat which fisels, and tlunki^ 
anci wills. Are vegetaUes liring beiiigs of this deteiqp- 
tionl 

All animals that ftd, hare a nervous organization, by 
which their sensations occur to them. Plams have a me- 
dnlla or pith which ramifies into their most important parts, 
and accompanies their most important ftmctions, and which 
seems to be essentially operatiTe in their ^wth and -vicoar. 
But pith is not nerrous matter. On this, there can be no 
mistake; the eye and touchy as well as the ehonist's de- 
composition, prove their dissimilarity. Pith, therefore, 
cannot be attended with the same effects to Tegetables, 
which their nerved occasion to the animal daaaes. It is 
thus manifest at once that plants cannot possess nervous 
sensitivity. 

The prmciple of life within human beinss, and apparently 
in most animals, is attended with the feeling or pain or 
pleasure; with the perception of external objects; and with 
a power of associating, remembering, comparing and judg- 
ing of the sensations and ideas whioi occur. W ere plants 
created to have such sensibilities, or have they acquired 
them since their primitive formation 1 The first president 
of the Linnsean society, and chief founder of our potanical 
school, was inclined to allow them a sort of conscious sen- 
sitivity.* Dr. Darwin, their elaborate poet and enthusiastic 
friend, went much further, and gave them not only sensitiv- 
ity, and organs of sense, but also a passion of love, a 
common sensorium, dreams, ideas and self-consciousness.t 

* To such a question, the amiable first president of the LimuMn 
Society deliberately answers; "as they poeaess life, irritability, and 
motion ; spontaneously directing their organs to what is natural and 
beneficial to them ; and floorishing accor^n^ to their success in supply- 
ing their wants ; may not the exercise of their vital f\mcti(Hi8he attenled 
with some share of sensation, however low ; and some conseguenbriiarB 
of happiness 1 However this may be, the want of sensaUon is f««iiinly 
not to be proved with regard to vegetablea" Incrod. Bot. p. 4. 

t Ailer stating the tacts on wnich he grounds his deductions^ hs 
declares, "vegetable life seems to possess an organ of sense, to distill 
guish the variations of heat ; another for the varying degrees of moisture | 
another of light ; another of touch ; and probably another, analogoui to 
our sense of smelL To these must be added the indubitaUe evidence of 
their passion of love." 

" And I think we may truly cooclude, that they are Aimished with a 
common sensorium belonging to each bud ; and that they must occaakMi- 
ally repeat these perceptions, either in U)eir dreams or waking hours; 
and consequently possess ideas of so many properties of the external 
world, ana of their own ei^isteoce." Darw. Zoooomia, v. 1, a I46k 
tect. 13. 
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The calmly reasoning Dr. Hartley thought that their sen- 
sations comd not be cnsproyed.'*' 

We may unhesitatingly answer on this inquiry, that as 
plants hare not nervous sensitivity, they cannot have the 
animal feeling of pleasure and pain ; and as they have not 
the animal eye or ear, they cannot have his perceptions 
from what he sees and hears, and therefore not his ideas, 
nor any such intellectual materials as he has for his capa* 
city to act upon. Whatever faculties th^ may have, they 
cannot have animal sensations, perceptions, ideas, images 
or emotions. 

Yet a living bein^ may be a living personality without 
these. All these arise to the animal and to ourselves, from 
our nervous organizations^ and principally from those of 
our eyes and ears. But without either of these, the animal 
mind would be what it is, independent of these, and what 
it was before they accrued to it So the vegetable mind, 
whatever it be, and whether its living principle deserves 
such a name as mind, or not, must be what it is, though it 
has none of the ideas or sensations of the animal. It will 
subsist with its own original and essential qualities and 
properties, such as they are, and whatever they may be 
found ultimately to be. 

But to have a personality of mind and character, plants 
must have the faculties of self-consciousness, moral sensi- 
tivity, moral perception, and moral volition. They must 
feel that they exist; they must be sensible of a difference in 
actions, as to their riffhtness or wrongness ; they must be 
able to discern whidi is either of these; and they must 
spontaneously direct their will, and by that their conduct, 
according to their feelings or judgment 

All moral beings must have sufficient liberty of agency 
on their moral perceptions and volitions, or they can do no 
moral actions, nor exhibit a moral character ; and they must 
be in a socie^ of other beings who will be ciffected by their 
conduct, or occasion their moral principles to be in applica- 
tion ana operation. Plants have not this freedom of action, 
nor this social state. Each is insulated from the other, with- 
out needing or giving any mutual assistance : neither act 
on the other : and their livmg principle is in a fixed and rieid 
frune, whidi it cannot move out of its rooted position. All 

* **U vegettblM have sensation, which may indeed be a speculation 
▼err foreign to lu^ but ifl what we cannot disprove." hartley on Man, 
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its shoots and fibres are of the same charaeUar. It can fan 
the air with its leaves, but it is under the strictest confine- 
ment of material necessities, and can only be what it is, 
and live as it does ; acting in its interior functions and Taa- 
cularity, but passive and mactive as to every other beings in 
nature, except as it exhales its fragrance, and presents its 
flowers and fruits to all that approach. Thus plants having 
no actions towards others to perform, no duties and no social 
offices, have no moral dioice to mal^, no moral knowledge 
to acquire, and no moral agency to exert Plants therefore 
are not made or meant to be moral beings, and cannot, from 
any of their qualities, attain or exhibit a moral character. 
Hence their principle of life has not this species of person- 
ality ; they are not moral persons ; nor can their living 
principle love, dream, feel, or think, as animals do. 

But may not plants have that interior personality which 
arises from self-consciousness, though without any other 
intellectuality, and without any communication of uie per- 
ception to others 1 They are not more fixed in th^ local- 
ities than the oyster, nor so denuded of vascular mechan- 
ism as the polype,* nor more apparently insensate than the 

* The freeh-water polype, hydra virides, "is a small hmm of ttans* 
parent jelly of the size of a pea only, when contracted ; but about three- 
quarters of an inch in its extended state, like the finger of a small gtore 
with a few ravellii^ round the edge. It ha» neither wiiu^ nor le^ ; dw 
bones, nor muscles; yet it protrudes its tentacula, moves finom leaf to 
leaf, and from stone to stone. It quits the daric, ana aimroaches the light 
side of the vessel where it is kept. It basks in the sunbeam, enjoys the 
warmth of summer, and becomes torpid in cold weather." 

Some of these may be turned inside out without injury, and seem the 
same animal either way. Tet, " it retreats if toucheu, and defends itself 
if attacked. It pursues its prey with avidity ; and though it has neither 
tongue, teeth, nor palate, yet it devours as if with reltm, and forces the 
smaller animals of its own kind into its simple pouch or stomach. M. 
Trembly saw two fighting, and the one swallow tlw other, his own aon. 

"It has neither eyes nor ears, nor any of Uie ordinarr organs of the 
senses ; yet it sees and feek^ for it is sensible both to light and touch. 
Every part of Its body is equally sensible to the various stimuli which 
afiect its system, as if it were an eye or an ear all over." Bfr. Burned 
Quart Joura Science. Na IS; p. 283. 

Its power, when divided, of growing into the tall animal in its Mvered 
parts, resembles that of the crustaceous animals reproducing tlielr claw& 
and of ]duits shooting out into buds and branches ; but mTm oyer fbuna 
that they produced eggs containing voung polypi in an embryo state. Be 
discovered this by observing vesicules otthe size of a poppy aoed, swim* 
min^ in the water, where he kept his polypi. They %id a vttuvionr 
m^ion; sod in eveiy egg were two embryos. Bull Univ. 1839^ v. 8, 
p>814. 
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animal sponge.* Can we grant to either of these a percep- 
tive consciousness of its own existence, and deny it to 
the vegetable ? Perhaps not We can only say that the 
sensitive consciousness of the plant, however analogous in 
the personal entity, must be very unlike in the sensation. 
It cannot be that nervous feeling which, in animals, accom- 
panies their nervous organization. It must be in the I>lant, 
if it exist at all ; and if any enjoyment follows from it, of 
a kind peculiar to itself, and known only by itself; which 
no animal sensitivity resembles and of wnich, therefore, we, 
from the want of an original sensation of it, can form no 
image or idea. That it nas very active ener^, is evident 
from its power of forming the substance of its own body 
out of the unlike elements of nature.t 

In iNiMALS, the living principle is more intelligible to 
us, because it displays actions and qualities which resemble 
our own. They have also a brainous and nervous system 
of the same kind of material substance, and with great 
similarities of parts, functions and distribution. But mese 
bodily auxiliaries must not be mistaken for the living prin- 
ciple itself That may, for au^ht we know, be the same in 
the vegetable as in the animal, in its essential nature, though 
it exhibit to our observation very dissimilar properties and 
agencies, from having an organization to actuate so different 
from the immovability or rigidity of the fibres of the plant 
Whether the principle of life which exists within the tree 
would perform the same actions, and display the same pow- 
ers, as the bird or the mouse, if it were to grow up in bodies 
of nerves, flesh, and bones like theirs, we cannot say. The 

* "Ck>unt Mfuaell^^ wtM> had the most favourable opportunities of 
examining into the nature of sponge, was satisfied that he had many 
times observed a regular systole and diastole taking place in some of its 
more circular apertures. But neither M. Peron nor nl. Bosc have been 
able to confirm these observations." Parkinson's Outl. Oryctology, p. 34. 

M. Lamouroux has distinguished 161 species of sponge, in his 

Hist des Polyp. FleziUes. Mr. P. gives the list from him. 3&— 48. 

t The energy and even creative agency of the living princi];de of 
plants appear m its power of converting material panicles into other 
substances. .... "Ezpenments on vegetables seemed to prove, that the 
solid matter which entered into their ccnnposition in the mora advaneed 
period of their growth, must, in part at least, have been produced bv 
some action of the vital powers, and could not have been obtained ah 

extra." Bost Phvs. 2, p. 387. Dr. Thomnson's Chem. 4, p. 320. 

Braconnot concluded that organic force, aided by splar light, developes in 
plants substances which have been reearded simple, such as eaitb|alk>«* 
Uuh metalsLirulphiinphoBpharuii^ caxboOi pedtaps ante. Ann. Cania* 
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pIieiMMMiia of eadi are too unHlcQ in thttr difoeirt fr^^ 
ibriiB to be aUe to separate the effects of the loeehaniami 
Urom the nalnral power of their actoatine principles. - Bnt 
hjuinoC so between the various classes of me anunal Ung^ 
dcsn. Here we can perceive such a general resemblances 
SjTBtem of construction, however ()ifi«»ent in size and itg;tne $ 
And such a similitude of action and feeling b et wee n t& ani 
and the licm, the bearer and the bnildih^ bees, the elephants, 
the mmikeTS, and ocunpelTes, that we haye no difficulty in 
admitting that the liTine prine^le may be alijce in the ooad- 
roped, the fish, die bira, the amphibia, the insect, and the 
worm, in each of these it displays a^Mities so similar, 
oAn wo identical, that there does not appear any sufficient 
reason for si^pposing that each of these classes has a living 
principlepecuiior to itself, and distinct in nature frcnn evenr 
other. The mind of an ant does all ihat larger animals 
perform, and more than many. The wasp is as intellectual 
as the wQif ; the lizard is as playftil as the squirrel ; the 
fish, the spider, the sheep ana the serpent, may be alike 
tamed, ana taught to come, when called, for their food, and 
to take it from your hand like the turkey and the lamb. All 
animal mind may therefore be of the same conjg^enial, or 
even identical, nature, but diversified in its exterior mani- 
festations by the form ^nd mechanism of the body in which 
it may be inclosed. 

-•—That the nervous organization of animals 6an be acted 
upon by the electric fluid, and the living and sentient plrin«> 
ciple can be affected by it, we feel, on receiving an electric 
shock, and know from other phenomena.* In its galvanic 
form, and in a diffused state, this fluid seems to be the 
instrument of the living principle, in performing sdl its 
muscular suctions through some secreting function yrithin us, 
fioialogous to that which the tprpedp more externally (Us» 

• llie animal fhune is afifectable by electricity, because, when dead 
the galvanic fluid will pass from nerve to nerve, and put the connected 
muscles into action > but that the principle of life is driven from the 
animal bodv by the sudden access of an accumulaticm of electric matter, 
we see by deatiis from ligfauiin?. Other facts show this. On passing tba 
fluid collected in six jacp chrough a ^inea pig, from head to tail, he fell 
as if stunned ; some convulsive actions of the limbs followed; vet his 
respiration was not stopped, and in a few minutes he recovered. But 
when the quantity in mne jan was discharged throu^ antMhar, he ftil^ 
on one side, convulsions ensued, and his breathing ceased. He did not 
recovery though when opened, three minutes ailer his deash. his hetif 
was acting vigorously, and the peristaltic motion was ecn^tinuing. Bibd, 
Qaz. Dec. 18^. ^ 
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plays. Animal mind is excitable by various stimuli, which 
act upon the digesting organs of its body;* as the human 
mind can be both stimulated and stupified by Uie inebriating 
liquids.t In some animals, the prmciple of life continues 
even when in the stomach of another, resisting its dissolv- 
ing actions there, and preserving itself in full vigour, though 
remaining in this bodily grave.t 

It is a curious fact, that the living principle of one animal 
can, by means of the galvanic agency in its body, act upon 
that of another.§ It is still more curious, that the animal 
principle of life can retain its energy, though buried for 
many centuries by the convulsions of nature amid its rocks 
and fossils, as if from the diluvian times ; and yet can 
revive into activity on being drawn from its sepulchral 
cavern into air and light ageiin.!! The movements that 

* Thus game cocks are made to take brandy, balls of food with 
eayemie and other simulants, a short time before their appointed con* 
test, to make them more fierce and fearless in it. 

t We Imow that beer intoxicates into stupidity ; but when into the 
mouth of one thus stupified, three spoonfuls of brandy were introduced, 
and soon after a few more by nUstake, the intoxication went off, and the 
man seemed to have awakened from a long and painful dream. Quart. 
Joum. Science, No. 12. p. 435. 

t Dr. Trumpy stated, that in July 1824, a woman had eracuated fh>m 
her stomach a lunex nifus above three incties k>ng, and two and a half 
round, which had grown up there from an embryo state, in which it bad 

entered with some water she had drank. Bull. Un. 1829, v. 4, p. 47 

When a heifer, that had been three months ill from some unknown 
cause, was opened, an adder was found within its larynx, that had but 
recently died. " A girL of eighteen, aAer being much convulsed, dis- 
charged a live frog, ana, three days after, a d^ one. She had beea 
accustomed to drinx water from ponds." Preston Chron. 1828. 

f Aklini, about thirty years ago, ascertained that metals were not 
absolutely necessary for the production of the galvanic fluid ; but that 
it is excited, or collected in the organs of the anunal body, and here acts 
as if the xn^in cause or instrument of muscular motion. He excited 
muscular contracti(nMi by applying the nerves to the muscles of a prepared 
frog ; and ^ve motion to the limbs of a small cold-blooded anmuu, bf 
applying to it the galvanic energv of an animal with warm blood. 

I Professor Eaton, of New-York, stated that the diluvial deposits 
through which the Erie Canal was made, contained ridges of hard com- 
pact graveL On cutting through one of these near Rome village, sixteen 
miles west of Utica, the workmen found several hundred of livb moUos. 
cous nnimsls. They were chiefly of the mya cariosa and mya purpurea. 
Hie workmen took the animals, firied, and eat them. He adcu^ "I was 
assured that they were taken alive foty-two feet deep in the deposit. 
Several of the shells are now before me. The deposit is diluvial These 
animals must have been there from the time of the deluge ; for die earth 
in which they were is too compact for them to have been produced by a 
succession of generations, l^ese firesh-water clans of 3,000 jrears oki 
precisely resemble the same species which now InlnbU the tniU irstAV 
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luL^e been noticed in the moleeoles, or atomieal partklesof 
bodies, in inftuions, or other nlntions and deeombinatiom 
of ihem, hare been referred to the action of a liring prinei* 
pie within them. When thejr are organized seeds, it is not 
JmpossiUe, as these haye thn Tital principle within them, 
that it may agitate its material enTelope ;* but the motions 
of any other particles which are not orgamized bodies have 
been deemed, by calmer Judgment and more discriminating 
obsorratioo, to be the mere effect of phjrsieal causation. 
The aetion of light, electricity, the galvanic fluid, heat, or 
magnetism, may Mdi produce occasional phenomena of 
^lif 4escription.t 

sfthatdinl(rt. Thnelbre the llres of theae animals have been greatly 
nrolonrad l^ their ezduekm from air and light for more than 3,O0Q 
fBtm" Dr. SHuiman'e Am. Jmnmal, No. 16^ ix 219. 

* Mr. Howard examined with a microeccnM tlie pollen of the hazel- 
tree (c<Nry)uM avdlana.) A clear drop of distiUed water beinff put on the 
flaes, the graips imbibed it with the avidity of a sponger and distended, 
ut without any further motion. On other pollen, a drop of brandy instead 
(tf water, was applied. " The grains exnand as in the water ; but in the 
meantime are put into rapid motion, eacn grain darting from side to side 
with the vivacity of a swarm of gnats in the air. As tliey approach to 
complete expansion, the motion dies away ; and one after anotner sinks 
to the bottom. Presently the liquid besins to be obscured, and, in a few 
minutes, die grains are mosdy dispersea and decomposed." Trans. Linn, 
^oc. V. 6. Samouelle, Entom. 336. 

This phenomena looks like the principle of life suddenly excited into 
unnatural agitation, and at last separating itself from its material organ- 
ieaticm. In some human deaths, the body is agitated by convuJnvD 
atarts and spasms, before the spirit of its life can free itself from its 
nervous abode. I once saw a distressing instance of this, for the Isst 
fifteen minutes. It exactly resembled the action of a eou) struggling to 
extricate itself. 

t M. Gaillon had misled himself on this subject, and fencied that these 
particles could give birth to animalculsB ; and these, in their turn, repio* 
duce a vegetable. Bfr. Edwards has also suffered himself to be drawn to 
ftvour such erroneous theories, and thereby to misinterpret his own ex* 
periments. The editor of the Bull. Univ. very justly says, ^< the exaeti«> 
tude of such opinions canned be too rigorously proved." .... Schulz aho 
imagined, from the movements he saw, that all the saps of plants and the 
Uood of animals were composed of living globules, and that all the bodies 
of plants and animals were but the aggre^ions of an infinity of tlMSS 
living molecules ; that i& that every man, instead of being, as we all foA 
ourselves to be, a one individual self— a one undivided personality— is in 
reality a million of distinct living th'mgs : that no man is a single man, 
but millions of other kinds of beinfs inclosed in our skin, and making up 
iUl together that living creature which we call ourself. Such ahsurdtties 
ought to be felt to be so, the moment they occur. They are destroyed by 
(he exact experiment and correct observer. Rudolphe and Mover afiirm, 
that these imagined spontaneous movements are pure optical illusions. 
Pchulz examined his fluids in the full sun ; and found that the efiects of 
t^ iight on tbfi jporticles would pxpduce the motions deemed 8pon{aDeou% 
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'There seem to be two distinct orders of existehces kl 
the world, unitable at ail times with each other, but equally 
Separable from each other ; and always maintaming a dear 
distinction, and a difference Which is never lost nor con^ 
founded. These grand divisions of what manifestly exists 
xnsiy be called the material and the immateriaL All that is 
material is a combination of elementary particles or atoms, 
always combinable) existing every where in combination, 
yet always separat'mg from each other, as the decombining 
agencies of nature cause them to be partedi Every mate- 
rial thing is a compound, and is divisible or separaole into 
the material atoms of which it is Composed. By whatevef 
name we may denominate these more elementary constitu- 
ents, whether wo call them corpuscules, particles^ atomSj 
or moleculeS) all that we see^ feel, smell, or taste^ is of this 
character j — an assemblage of smaller material particles into 
a palpable or visible sul:»tance< The subdest fluids are of 
this Kind, as well as the most solid masses ; the ^as as well 
as the rock } though the one are dense^ and the omei' lifffatei' 
combinations of original elements. Even the finest fluids 
or material substances that we know, the luminous, calorie^ 
and electrical ones, are still but unions of particles, however 
minute we may deem them. Such is matter— always all 
aggregation of separable parts and particles. No material 
thing IS a oneness or a whole^ except such a temporary 
singularity, as the temporary union of its particles into a 

E articular figure, for the time of their mutual cohesionj 
appens to occasion. This character, matter never loses in 

Bull. Uo. 1830, p. 43. ... i The tine fact seems td be, as Mr. ^tGHtn JlAf 
stated, that the extremely fine particles of a solid body, tofiether organiH 
or inorgaiiic^ when suspended in pure water, or other fluid, (Aioyt 
notions whicih he could not account fix*. From th^lr irregularity and 
apparent independence of each other, they resemblei Uf a rerifarkabltf 
degree, the less rapid movements (^ some of the most simi^ infusory 
animals. The smallest were nearly spherical, and in diameter from 
one twenty-thousandth td dne thirty-tndusilnidth of ah inch. Other larger 
particles exhibited, in the same circumstances, wialogous motions/ na 
found them also in the particles of sulphur, resin, and wax. BulL Un« 

1828, p. 221 Thus I^. Brown destroyed the fond opinion, that 

the molecules of Organic bodies were living globules, by snowing that 
inorganic bddies and minerals had the same movements ; aDd hitf further 
inference was, that these arose from sdme physical agencies, Which id 
the true deduction. In this light, the axperimenis are well worth par-* 
suing, as they will tend to elucidate the fine operations of light, heat/ 
electricity, and the aedal agencies on the minute particles of matter) 
and may lead us to the causes and means of the atct^ak^do, <!(dte0ta% 
dissolution and chemical changes of material sabstaacwi 



any of ito finrms or modes of siAniteaee; and this ikil&ii' 
nialies the material portion and duMt of eiute^ 
ttat is not 10. 

To what is not so— lo what is not an aggregation or eont* 
binatioaof separaUepaitieles, we most uttach^both in truth 
of fiwt, and in the oorreelness of onr p ei^e e g ti ons of it, some 
otherappellation; and the sjmplest diBting;iiiBhiTi^ denomina- 
tion seems to be that of a negvDOO of ideatitgr or smiihffftT,-^ 
the not material, the mi-malBrial, or tiie immaterial. Thus 
wehaTe two appropriated terms that will fidly suffice to dis- 
♦in gwMh the material and the not material portions of enat- 
ing Batnre from each other ; and fay nsing these, we keep 
them as distinct from each other in our peremptions ana 
memory, as they are in reality and nature. 

The mmiatenal, or not material portkm of existing natnr^t 
eomprises all Hiring principles; all sorts and degrees of 
8en8itiyit7 and mina--4he soul of man, and the eyer-Uessed 
Deity. Though all very distinct from each other, and the 
last mfinitely so, yet they are all comprehendible under the 
^neral term of immaterial existences ; because they are all, 
m the strictest sense of the word, of this description : neither 
of them are aggregations, or unions of parts or particles. 
Whatever either may be in its individual qualities and 
characterizing nature, each has the peculiar property of 
being a oneness, a whole, a single intirety. ru>ne of them 
can be divided into elementary atoms or molecules. Life 
cannot be cut asunder, any more than the power of feeling 
or that of thought If you take off the limb of a feeling 
animal, Uiou^h you disunite that into a scjoarate part, yon 
carry no feelmg with iu The severed limi), once severed 
from that body which contains the sentient principle, has 
no sensitivity after the amputation. This is the great dis« 
tinction of all immaterial beine. It is indivisible } it is not 
a composition ; it is undissolvable ; it is always a one whole} 
a perfect singularity ; an uncompounded thing. The term 
being is more properly its denomination than thing ; be- 
cause, being or living existence is also its invariable and 
inseparable characteristic. Life or being is the universal 
companion and mark of all that is imnmterial. What feels, 
must live ; what thinks, must live ; the soul preeminently 
so. Yet life, as we see in vegetables, is not necessarily 
united with either feeling or thought Feeling, is life com^ 
bined with sensitivity ; and this combination may exist with- 
out a reasoning faculty, as in the lowest classes of animated 
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nature. Mind is life combined with feelin? and thought ; 
and this may subsist, as in brutes, without ue human souL 
Our spirit is an additional nature : it is the union of life, 
feeling, and thought, with its highly born and most distin- 
guished self; and all these orders of immaterial being are 
realities in nature, distinguishable from each other as they 
are from the eternal source and Sovereign of them all, the 
almighty and everlastinjo^ Creator, from whom, and from 
whom alone, all life, feeling, thought, and spirit, have pro- 
ceeded. 

Thus there appears to be in existing nature, so far as we 
at present know it, and to be there distinctly perceptible by 
us, FOUR classes or orders of immaterial being, which are 
not each other, but which are all separate essences or ani- 
mated things, and which subsist manifestly apart from each 
other, with very distinguishing ^properties. The first of 
these is inpleed so superior, that it is almost profane to asso- 
ciate it with the others ; but, as it is the fountain of all, it 
may be reverentially placed at the head of all immaterial 
being, though with the impression of being at an infinite dis- 
tance and unapproachable exaltation: — 

The supreme eternal Creator of all. 

The human soul. 

The animal mind. 

The vegetable living principle. 
Each of the three last is. at a great distance from the other, 
in power and qualities, in descending scale from the human 
spirit to the plant 

Thus the gracious Deity, as the author and source of all 
that is immaterial, possesses in himself all spirit, mind, 
feeling, and life, and has distributed them respectively to 
his creatures as he has thought fit The human spirit 
has also perceiving and thinking mind, sensibility, and the 
principle of life, but is not its divine maker. Brutes have 
sensations, perceptions, memory, will, comparing thought, 
and a deciding judgment Though varying in degree, they 
have also feeling and life ; but they have not the human 
soul, and cannot do what that does, nor be what that is. So 
plants have that living principle which places them in the 
ranks of immaterial lyings ; but they have not the animal 
sensitivity, nor a perceiving or thinkmg mi»d, nor a human 
spirit They are the lowest order c? immaterial being. 
In them, an immaterial principle is united, in its simplest 
state, with a material organization and substance. They 

I i 
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are thus a compound of two natures, or classes of existence. 
They are at the same time material thinp, and immaterial 
beings; but Uiey are beings without me sensitivity and 
de^ee of mind which animals possess. Thev are imma- 
terial bcines of their own class and kind, strictly limited to 
that, and clearly defined to the eye and judgment of every 
one by that limitation ; but their material substance is as 
truly not their principle of life, as their living principle is 
not their material substance. 

As I tliink on the vast amount of individual beings 
which our earth contains, my reason is led, among otl^ 
possible causes and uses of them, to regard them as so 
many depositaries of the immateriail living principle. As 
soon as this was created, it had to be plai^ in a position 
that suited it But it never appears to us without a mate- 
rial investment ; nor do we know that it can exist con- 
sciously and livingly without one, an organized form of 
some sort or other ; and if it is to be preserved in a sentient 
state, an animal configuration of some species, seems to be, 
as far as the observable phenomena which attend it jusUfy 
an inference, its proper and most fitted residence. Magni- 
tude, we have already seen, is indifferent to it^ It is as 
active, as sensorial, as vital, and as intellectual in the ant 
as in the elephant ; and therefore all animal bodies — the 
minutest as well as the greatest — may be its appointed and 
most beneficial receptacles.* 

But as such a multiplicity of living beings in our world 
is far more exuberant them any occasions for it on this 
earth appear to require, the thought is sometimes led to the 
recollection, that tlie globe we inhabit is not the only orb of 
life and substance in creation. We are but one of many 
worlds ; and of these there are a few separated from the 
innumerable others, which ore immediately and distinctly 
associated with us in one planetary system, and whicn 
revolve as we do around one common sun. The peculiar 
seclusion of these from all the rest, and the appointment of 
these only to be together, and their manifest combination 
into one system of being, apart from every other, and 
divided in space from every other by more myriads of 

* Dr. Hartley's concluding observation on the intellectual faculties of 
animalfl dctjcrvcR a quotation. '* It ought always to be remembered, that 
brutes have more reason than they can show, from their want erf* worda^ 
from our inattention, and from our ignorance of the import of thoas 
symbols, which they do use in giving intimatioos to one another, and 
to us.'' IlartL on Man, vol 1, p. 428. 



FROM THE CREATION TO THE DELUGE. 401 

millions of miles than we can easily calculate — are clear 
and certain indications, that we have some important rela- 
tions with each other, which have not yet been ascertained. 
That we all recede from the solar centre, and yet gravitate 
to it according to our masses and projectile impulsion, is 
only one truth — one of our connecting similarities. This 
£9ict manifests some general concern with him, and appa- 
rently much more than the mere reception of his agencies 
of heat and light, as these are confessedly very small, com- 
paratively, to the planets beyond the orbit of Mars. But 
the reason, in weighing all the probabilities of the case, 
inclines to the conclusion, that we and our fellow planets 
have more references to each other than are yet known ; 
and, consequently, that our earth is existing for some pur- 
poses with which they are interested, as they have also cir- 
cumstances in their subsistence or destinations which as 
materially concern us. Here the imagination, having no 
descried data to lay as the foundation for any real super- 
structure, can only again indulge in conjectural possibili- 
ties. One of these would be^ that our earth may be a nur- 
sery of the immaterial principle j that it is here brought 
into its first state of being in animal forms, with a profu- 
sion that seems to us unexplainably lavish, in Qrder that 
it may be elsewhere used m some advanced or ulterior 
condition, and in other modes of material existence. There 
is a very large part of our majssy and animated globe 
which has no relation to its human population. The sup- 
position, therefore, seems not irrational, that it may have 
some unexplored relations with those orbs which have been 
made expressly to be our fellow planets, and with which 
astronomy ttaches us that our earth has been always asso- 
ciated, peculiarly and exclusively from the immense multi- 
tude of the other radiant spheres, that nighUy deck the 
unbounded space above us. But here the mind must pause. 
It has no authority to inculcate any speculation on this 
point, as a fact It is justified in conceiving the connexion 
to bean indication of relations; but what these relations 
specifically are, ceui only be at present dreams of the fancy, 
and a temporuy hypoUiesis. 

But it is in the characterizing phenomena of the vegeta- 
able and animal kingdoms, of which a few have been in 
these letters selected for your consideration, Uiat we find 
the materials from which we may derive a larger know- 
ledge of our Divine Sovereign and Benefactor, than the 
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common occupations and habits of life can supply. His 
mind, as I have before intimated, inevitably reveals itself 
to us in his creations. The elementary particles of matter 
are arrangeable into any forms that omnipotent power and 
wisdom might command^ But of all these possible config- 
urations and combinations, he has chosen those vegetable 
and animal structures which live and move around us. He 
has deliberately and specifically made them as they are ; 
and therefore they display to us his deliberations and reso- 
lutions, the thoughts and purposes of his sacred mind, for 
our contemplation and instruction. It is this fact, which 
makes natural history and philosophy so important and so 
interesting to us. Creation is every where a picture and 
elucidation ofits Maker's conceptions, imaginaticms, reason- 
ings, feeling, and will. The more we study its depart- 
ments and mdividualities in this light, the more we shall 
know of him ; and the more fully and truly we know him, 
the more we shall admire what we know, and love what 
we admire. To explore nature without this associated 
idea, that it is his mind and thoi:^hts which we are 
beholding in ever]^ part, is to forego we sublimest know- 
ledge and sensibilities which are attainable by human 
nature. The Grod is -m all his works, as much as the man 
is in his literary compositions. Whatever tlie mind, in 
any being, does or displays, discloses that mind to us. 
Intellect cannot, indeed, make itself known to intellect in 
any other way than by word or action. Vocal or written 
phrase, deeds or operations, are necessary to make our 
thoughts and feelings perceptible or intelligible to each other, 
and those of our great Sovereign to us. He has chosen 
the medium of language, whenever he has deemed it proper 
to have recourse to it ; but he holds a constant communica- 
tion with us by his creations and his providence, by his 
course of nature, and by his direction of numan history and 
life. It is for us to learn to read them as we ought, and to 
understand them like beings of an enlightened and enlarg- 
ing comprehension. They cannot be so studied, without 
expanding and enriching the mind which thus applies 
itself to know, feel, and appreciate them. For it is the per- 
fect wisdom of omnipotence that we shall be contemplating', 
and we all know and daily feel that we can at no time pur- 
sue any subject of thought, without imbibing largely the 
ideas and feelings by which we are interested| and to which 
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our attention is directed.* Thus the comprehensive study 
of created nature becomes to us an oracle of enlightened 
theology, and will prepare the mind for better receiving 
and appreciating its specific and invaluable revelations.t — 

• C!owper has truly said,— 

The just Creator condescends to write, 
In beaxns of inbxtinouishablb uoht, 
His names of wisdom, goodness, power and love, 
On all that blooms below, or shines above ; 
To catch the wandering notice of mankind, 
And teach the world, if not perversely blind, 
His gracious attributes; and prove the diare 
His ofl^;Nring hold in his paternal care. 

CJowper, voL 1, p. 148. 
t As you may be desirous of knowing how the Scriptures represent 
the coiMlition of the animal kingdom, and the relations which their 
Creator has chosen to maintain with them, I will briefly notice the prin- 
cipal aHusimis to them. They were subjected to the dominion of mankind 
as soon as created, Gen. i. 28; and vegetation- was then assigned for their 
food, ver. 30. Pairs of those genera which were to spread again upon 
the earth after the deluge, were preserved for that purpose, Gen. vL 19 ; 
and when the human race were renewed, they were permitted to use 
animals for their food, Gren. ix. 3. But a distinction was afterwards 
interposed on this subject, ai^ specified portions of each class were for- 
bidden to be eaten, IJev. xi. lAmbs, goats, and bullocks were selectcMl 
for the sacrifices of divine worship. Exod. Levit. pcbsaim; but their 
figures were forbidden to be used as sacred images, Deut iv. 16 — 18. 
Their qualities, power, and beauties are declared toliave been specifically 
varied and given to them by Gtod. Job xxxix. — ^xli. All receive theur 
appointed food in due season from him. Psalm civ. 27, 28; cxlvii. 9 ; and 
are called upon to praise him. cxiviii. 10. The ravens were appoint^ 
to feed Elijah, 1 Kings xvii. 4. The locusts and destructive insects are 
represent^Mi to be his missioned instruments of punishment and discipline 
to man, when he thinks proper so to send them, Joel i. 4 ; xxii. 25. Deut 
xxviii. 38. 42. Kindness to animals was inculcated, Deut xxii. 4 ; xxv. 
4. Lev. xxii. 27, 28. Ex. xxiii. 12 ; and cruelty reprobated, Deut. xxii. 6. 
£x. xxiiL 19. In the final state of the world, the ferocious and the 
carnivorous will change their destructive appetites and passions, for 
vegetable food and gentle and playful dispositions, Isaiah xi. &— 9: Ixv. 
25. Our Saviour represents the birds of the air as fed by our divine 
parent, without any providing labour on their part, Matt vi. 26 ; and 
ideclares that the most insignificant of them does not perish unnoticed by 
their Creator, Man. z. 29. 

112 
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LETTER XX. 

"T^^. formation of man.-^The principle and proceaa of fas being.— 
Tne divitie image and Ukeneas. — Nature of human knowledge. — 
Man's self fomuUionj free agency, and free toilL 

The creation of man is placed by the Mosaic narration, 
immediately after the completion of the animal kingdom ; 
and this is the period at which our natural reason would, on 
an impartial review of all the probabilities of the case, be 
inclined to suppose that his formation occurred, in a world 
in which he is the preeminent creature, and of which he is 
the unquestionable sovereign. For, to suppose that vegeta- 
bles existed for ages before animal life appeared, or that 
the brute classes occupied our f lobe for thousands of years 
before man was made, is not omy unwarranted by the fossil 
phenomena, when justly contemplated and reasoned upon, 
out is at variance with the most probable plan which a 
commanding intelligence would form on such a subject; as 
it also is with the apparent and declared purpose of the 
Creator in making it the residence of his human race. If 
the earth had been framed for plants or animals only, they 
might have enjoyed it for any series of time, however ex- 
tended. But the coexistence and predominance of mankind 
upon it, demonstrate that it was not made or meant to be a 
mere vegetable or animal world. Human beings have 
always TOen, so far as all tradition or history reaches, its 
most distinguished and predominating inhabitants. It has 
never been known to be without them; and if they have 
been in the unceasing occupation of it, as far as any inves- 
tigation of its events and memorials can ascend, it is 
reasonable to conclude that for them it was principally con- 
structed. When inferior and superior existences are found 
together, the probability will always be, that the sphere 
which they occupy, was formed for the grander faieinffs 
rather than for the less, and not for the inferior only. If the 
coexistence of both were incompatible, then one must be 
omitted, that the other may occur; but where all can be and 
are in harmonioiis coincidence, the exclusion of either may 
be safely discredited. It is therefore more likely that man 
should have been in a habitable world from its commence* 
ment, than that either vegetables should have been akoe 
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perradinff it for centuries before animal life was called into 
being to feed upon them, or that organized animals should 
have for any lehgth of time been left in the possession of it, 
before that more perfect creature appeared, who was des- 
tined to be the lord and masterpiece of all, — who alone can 
know and govern it, — whose spirit allies him immediately 
to his Creator, — whose capacity is fitted for unbounded and 
universal activity and knowledge^ — and whose unconfined 
improvability alone suits that immortal destiny, which 
hope, desire, belief, reason, and divine authority combine 
to assure him is awaiting his attainment That the terres- 
trial surface should be sumciently furnished with plants and 
the intended animals before man was introduced upon it, 
would best suit his welfare and necessities. But after these 
had been created, there was no need of delaying his forma- 
tion ; and it is therefore concurrent with the reasoned pro- 
babilities of tlie sul^ect, that the creation of human kind 
should have immeaiately succeeded that of their animal 
fellow-creatures. Correspondently with this deduction, 
Moses exhibits the Divine Author as resolving, before the 
sixth day ended, to form that order of beings, to M^hose 
dominion he intended to subject the whole terrestrial globe. 
The principles on which mankind are declared to have 
been formed, are, that they should be the image and likeness 
of their Creator, and should be the lords and rulers of all 
animated nature. 

" And Elohim said, let us make man in o\ir image, after our likenefiv^ 
and let them have dominion over the fish of the sea, and over the fovri 
of the air, and over the cattle, and over all the earth, and over eveiy 
creeping thing that creepeth on the earth."* 

It was a superb destiny that man should be appointed to 
be the image and likeness of God ; but it is emphatically 
here revealed to lis that this was the object of his creation ; 
and this fact and principle are repeatedly alluded to after- 
wards, in both the Jewish and Christian Scriptures. It is 
thereby made a prominent truth, and as such demands our 
most intellectual meditation. Let us consider by whatpro-^ 
cess this sublime result was intended to be prodkiced. 

* Gen. i. 2G. "So Elohim created man in his own image. In the 
image of Elohim, he created him. Male and female, he created them. 

"And Elohim blessed them, and said. unto them, be fruitful and 
multiply, and replenish the earth, and subdue it ; and have dominion 
over the fish of uxe sea. and over the fowl of the air, and over every 
living thing that moveth upon the earth." 27, 28. 
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Man consists, like the animal classes, df a material body 
and of an immaterial principle of intdlectual life. But hd 
differs from them in this ^reat and disUngtdshing peculiar- 
ity, that bis mental principle is of a diviner iiature, and is 
stated to have originated from the Deity himself. For, 
After mentioning his material formation from earthly ele- 
ments, " the dust of the ground," the sacred record expressly 
adds, that his Creator "breathed into his nostrils the breata 
of life, and msm became .a Jiving soul."* He b^samea 
living soul, because this divine breath was breathed into 
his bodily frame. No difference of origin could be moi» 
distinctly marked. The regal Solomon has impressively 
signifi^ his clear perception of it by these discnminating 
words: — 

^< Thenfltudl the dustreturn to the earth as kwas^ and the spirit shall 
return untoClod who gave it." — EccL xii. 7. 

I will not enter into a metaphysical description of the 
nature of the human soul in mis letter. We all see and 
feel its difference from the animal mind, and its great, un- 
approachable, and ever-increasing superioiitfy. Its pro- 
gressive, and as yet unlimited, improvability, is quite 
sufficient to distinguish it, permanently and specifically, 
Irom all other classes of life or mind that are known upon 
our earth. Itserigin was the divine breath. It is therefore 
an emanation from the Divine Spurit, and in this sacred 
source of its existence, its similitude to its Creator began. 
Its intellectual and moral powers and qualities may be as- 
sumed to have a proportioned resemblance in essential 
nature, though but in remote miniature, and infinitely infe- 
rior. We feel and think in some respect and decree like 
our great Author, however diminutive the proportion may 
be — we are addressed by liim, throughout all his revela- 
tions, as if we did so— he nas therefore made our intelligent 
spirit in such a likeness to his own, that there can be 
intercourse and communion^ and sympathy, affection, and 
affinity between man and his Gh)d. His sacred mind can 
at an times, from this similarity, make itself intelligible to 
us and perceptible by us. He can at edl times impress our 
sensibilities, and communicate his influences. We are 
essentially his image and likeness in our original nature 
And capacities ; and the more ateadily and successfully w« 

^.Gen.ii.7. 
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advance to all the attainable perfections of our being, the 
more complete the actual assimilation will beccone.* It \a 
for us to accelerate this grand consummation of our destiny. 
At present, the g[eneral habit is rather deterioration than 
process — a diminution and degradation of the original 
similitude, instead of its preservation and enlargement 

Thus capacitated by its sublime origin to receive and 
feel and comprehend the ideas and sentiments of tlie divine 
mind, an ample store of tliese was prepared for the human 
soul, in the rich, the splendid, and the multifarious creations 
of the external world which was provided for its habitation. 
It has been an important object of these letters to suggest 
to you, or rather to induce you to recollect, what all must 
perceive and recognise, that m the creations which surround 
us, we see in actual realization, in visible intelligibility, the 
mind — the feelings — ^the thoughts — and the powers of our 
God. Creation is a peculiar representation to us, and to us 
alone, of the intellectual nature and capabilities of our Cre- 
ator. It not only presents his ideas to us in sensible 
realities, and causes these to come to us in our sensorial 
impressions, but it is also an intentional selection of such 
of them as he wished and resolved to become known to us, 
and to be parts of our understanding. His works witfaia 
our ken do not show to us all his powers. He has not 
exhausted himself in our globe. No single world can have 
such an effect No number of worids could completely 
display him. Omnipotence will always be greater than 
what It produces. To be almighty, is to have a boundless 
and endless power of creation ; — and whatever such a be- 
ing chooses to form, is only a portion of what he can create. 
Each operation is an additional display of his illimitable 
possibilities. -Every one contributes to enlarge the sense 
and certainty of tliem, to all who can contemplate them, 

* Young's impressive lines have this alliisicai : — 

" How poor, how rich, how abject, how august, 

How complicate, how wonderful, ia man! 

• • • • • • 

Connexion exquisite of distant worlds! 

• «■••• 

Midway from nothing, to the Deity ! 
A beam ethereal, sully*d and abeorpt ! 
Though sully'd and dishonour'd, still divine f 
Dim miniature of greatness absolute ! 
An heir of glory ! a frail child of dust ! 
Awonnl agod!" • • 

Night 1st 
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without ever marking their boundary or approaching to 
their cessation. 

— ^In the myriads of shining orbs above us, which our science 
has now attained to descry, and which have been multiplied 
by improved telescopes, from the thousand to the million 
numeration, we have so many further representations of 
His omnipotent mind, and of its realized conceptions and 
will. Each of these spheres of bein^ contains so many 
distinct and augmenting displa3rs of his intellectual char- 
acter and power. It is by his creations only that he can 
five to his rational creatures an adequate knowledge of 
is intelligence and |)otentiality. What he thus medces 
perceptible to them, is that which is to constitute their 
Knowledge, and to form their ideas ; and we cannot have 
any other. Our science arises from the study of his works, 
and of their laws and designed phenomena. Nature is his 
own chosen representation of himself to our sight and 
observation. He has placed it before us, around us, and 
above us, in all the forms which the preceding letters have 
noticed, in order that by contemplatmg and knowing it, 
his mind, as there revealed, may become our mind, and his 
science our science. By this admirable and gracious plan- 
in this sublime school of divine instruction, which makes 
the lecuming we imbibe a delight and a blessing, he begins 
the process of forming our mind to be thus far the intellectual 
image of his own — a marvellous result, by a most interest- 
ing process ; but a result, which no one, who calmly reasons, 
can dispute or deny- 

For, what knowledge have we, but that which is derived 
from the external world 1 — and what is that world, but his 
creation 1 — and what is creation, but the composition, struc- 
ture, and arrangement of all things, according to his previous 
designs, i)lans, intentions, will, and mandate 1 In studying 
creation, in any of its departments, we therefore study his 
mind : and all that we can learn from it must be his ideas, 
his purposes, and his performances. No author, in his 
compositions — no artificer, in his mechanisms, can more 
truly display their talents and ideas to others, than the 
unseen Creator manifests his thoughts and intelligence to us 
in the systems and substances which he has formed, and 
presents to our continual contemplation. In this sense, 
nature is an uncecising revelation of them to us. 

This grand truth leads us to perceive that the chief object 
of the multiform richness and diversity of his earthly crea- 
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tions, which we have been surveying, was to convey to the 
human mincf, and to all its generations from age to a^e, 
and as every new race arose to each individual of it, that 
knowledge and participation of himself which he desired 
to be a permanent part of the human mind, and to train it 
into a likeness to his. The various departments of nature 
which have been briefly recapitulated, the planetary, the 
terraqueous, the vegetable, and the animal, — constitute the 
knowledge which he has selected and appointed to be the 
knowledge of mankind, and to be that portion of his own 
knowledge which he wishes tliem to possess. Of this, he 
settled that our ideas should be formed, and to these, pro- 
vided materials should be confined, for, beyond them we 
cannot go. We must furnish our minds from this large and 
diversified provision. We must give tJiem this knowle^e, 
or none. We cannot eive them any other while we reside 
here. Another world will open a new scene of his crea- 
tions, €uid in them afford us new displays of his intellect 
and new materials of sensation, perception, thought, and 
feeling. But in the present, we can only obtain what is 
before us and about us. Of this, we may take and acquire 
as much or as little knowledge as we please. The more 
we imbibe, die more we shall be in this respect his image 
and his likeness. Most of us are contented with a moderate 
portion ; many, with a general outline ; some, with a very 
slight and superficial survey ; others, with almost none. 
This is left to our personal taste and choice. It is ever 
inviting us to make it our possession, and it rewards with 
mental happiness every spirit that will acquire it ; no other 
enjoyment is so imsatiating or so lasting; nor can its abun^ 
dance be exhausted. The most informed and indefatigable 
philosopher has yet as much to learn and discover, as he 
has appropriated. Myriads are now exploring nature in 
all directions, and find that the more new facts of its beings, 
laws, subst£uices, and qualities they discern, the more they 
also perceive remains unfathomed. Nothing in it, that has 
a material form, can be pronounced to be unknowable. 
Human sagacity still finds every region of substances, 
penetrable yet further by its patient industry and continued 
thought. We are gaining more insight into their principles, 
laws, and phenomena, every year of our existence. The 
gtknd system,, and its active agencies, and their diversified 
resuUs, are hwomi»^ more distinctly seen by every fresh 
generation ofHtunan mquiries. The Creator becomes more 
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fiilly known as his earthly compositions are better under- 
stood ; and thus man, his noblest earthly work, is now more 
completely fulfilling the grandest purpose of his Crealor, 
than at any prior period of his prolonged existence ; and is 
every year advancing, both individually and generally, as 
society improves, into that resemblance to his Creator, whidi 
at his original formation he was ordained to bear. 

We need not ask why that particular kind of knowledge 
which the earthly creaUons display, was appointed to form 
and constitute the mind of man, because this question would 
be equally applicable to every other possible kind of know- 
ledge ; and the right answer must always be, that it is what 
the wisdom of the Creator has decided to be most proper for 
his human race, most beneficial to them, and most improv- 
ing. Indeed, all other kinds of knowledge would probably 
omy have a similar result, fi)r they would all be, and could 
only be, so many conceptions and executed operations of 
his divine mind--they would be only different portions of 
his ideas — ^they could originate only from him. Every 
sphere of being is but a varied portraiture of himself, so far 
as its creations extend. Each conveys to its inhabitants 
that will duly contemplate the works he can perceive, so 
much of Uie divine thoughts, feelings and will, as their 
substances and agencies exemplify. Hence, all kinds of 
knowledge from nature are valuable to us, and our own 
world as effective for our improvement, as any other, in 
this view, is likely to be. 

Such an external world having been provided to ^ve to 
the only intelligent beings that were to inhabit it, who 
could explore and comprehend it, this knowledge of their 
Creator, and this participation of his intelligence,— he 
formed this race of beings upon these principles. He made 
their bodies of material particles, like those of the preced- 
ing animals — he gave them an analogous system of funo- 
tions and limbs» of nerves and musdes ; — but though he 
assimilated them very much to quadrupeds in their interior ■ 
structure, he has distinguished them with an external 
beauty of form, of countenance, of position, and of size, to 
which no animated creature on earth has any parallel, or 
to which it makes any near approach. The ape has the 
^eatest similarity in stature and figure, but is deformity 
Itself in comjparison with the elegance, the harmony, Uie 
proportion, the movement, and the gestures of our superior 
being. I^otbing animal, resembles the varied expression 
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of the human eye ; nothing approaches the charm of the 
human smile. None have ue coloured beauty, the delicacy 
and the softness of the human skin^ None possess man's 
lofly elevation of head and upward look, and the soul- 
expressing features of his attractive countenance-^interest- 
inff and intellectual in both sexes, but peculiarly lovely in 
all well-nurtured children, and in many a female form. No 
mind has conceived, and no art produced, any beauty of 
material figure surpassing that wnich nature has exhibited 
in some or other of her human progeny. Has this, inde^, 
in its most realized perfection, been ever equalled by the 
finest creations of the painter, the sculptor, or the poet 1 

The general circumstances which nave been observed 
and stated, of our intellectual nature, and which have 
occurred to yourself in considering it in your own indi- 
viduality, must have satisfied your judgment that the 
human soul is as clearly distinguished from all animal 
mind, notwithstanding the partial resemblances that exist, 
as the bee is from the sponge, or the elephant from the oys- 
ter. Independent of all metaphysical discrimination, the 
literature, the history, the arts, the mechanisms, and the 
manufactures of mankind, — all that ennobles, enriches, and 
deliffhts a cultivated nation, show at once, with an irre- 
sistible certainty, the immense superiority of the human 
soul. It has discovered and acqmred the sciences, com- 
posed the works, displayed the feelings, performed the 
actions, and created the buildings, the ships, the paintings, 
the statues, the music, and all the other wonders of civil- 
ized society. These are sufficient facts to separate the 
human spirit from the animal mind. That never improves ; 
that, in no age or country, has effected any progression ; 
though it sees, hears, and feels as we do, and tmnks and 
reasons, wills and judges on its perceptions, so far as its 
appetites are concerned, much as we do on ours. But there 
is its limit Beyond that small, though useful circle, it 
never advances. In our appetites, and in the mental 
agency which they stimulate and acquire, we have a kin- 
ship and a similitude, but no further. When our moral 
principles begin, when our improvabilities develope, — when 
we rise beyond our animal wants and desires, — when we 
study nature, — when we cultivate literature, — when we 
seek after knowledge, — when the reason and the sympa- 
thies ascend to their Creator, — we distinguish our spirit 
from the animal mind for ever. To none of these things 

Kk 
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can that attain. It is incapable either of receiving or of 
compreiiending them; and these ennobling powers and 
their phenomena express and illustrate the amazing differ- 
ence which part us from our fellow brutes, more impres- 
sively than any verbal definitions or descriptive particu- 
larity. Their faculties, instincts, and powers are admira- 
ble K>r their class of being, and enlarge our notions of the 
benevolence as well as of the all-mightiness of our com- 
mon Maker; but they bear no comparison with the 
transcending capacity, qualities, and achievements of their 
human masters. * 

The soul of man, indeed, exhibits a greatness, a strength, 
a penetration, an expansibility, and a creative power, 
which urge us to inquire if any order of being, except the 
divine source of all that exists, is superior to what the 
human spirit now is in its essential nature, and wUl 
become in its most perfect state. It is not easy to suppose 
that any ceui be superior to that species of being, which 
the Deity deliberately and purposely made to be the image 
and likeness of himself, and wnose vital spirit was his own 
breath. What created nature can transcend such a forma- 
tion and oriein 7 

. Seraphic beings may differ in qualities and knowledge. 
They must do so, if tneir form and sphere be dissimilar to 
our own. Our knowledge is derived from our senses and 
external world, as theirs we may assume to occur to them 
from their faculties and their locality. All knowledge gives 
power in its possessor, according to its nature ; the power 
that follows from possessing it, and from acting with it, and 
upon its suggestions, and by its guidance. This power it 

Eroduces in uie persons that attain it, beyond what others 
ave who are deficient in it. A man who has acquired the 
knowledge of ship-building, of metallurgy, or of watch- 
making, has a power which I have not. He can by that 
do what I am unable to perform — he can make a ship, iron, 
metal, and instruments, or a watch; as another, wno has 
acquired weaving knowledge, can fabricate cloth or cotton 
dresses ; and other artists a portrait, a bust, or musical con- 
certo, and a thousand other conveniences of domestic and 
social life. 

We have no personal knowledge that there are any beings 
in existence besides ourselves : but this is no reason for our 
d^nyine-or disbelievixi^ that there are any. We have no 
person^ knowledge of the marine animus that are now^ 
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living at the bottom of the ocean, but we may be certain, 
that mjnriads or millions of animated forms are there. We 
know nothing of the tribes that are occupying the centre of 
Africa — the undiscovered islands and the imvisited regions 
of our earth, — but we can rationally and positively infer 
that these places contain human beings, as well as many 
birds, c[uadrupeds, and insects. We know that the localities 
for their habitation are subsisting, and we add the deduction 
of their existence from the analogies of our experience of 
the rest of our globe, with which we are more acquainted. 
We make the same kind of conclusion from the radiant 
orbs we see above us. The planets, which move like our- 
selves round the sun, and the stationary stars, which seem 
like suns themselves, are sensible proofs that material worlds 
exist, on which sentient or intelligent beings may live, as 
we do here ; and it is more reasonable to suppose that they 
are occupied by such, than that they are mere Inrute sub- 
stances, vacant of all life and feeling. No educated mind 
therefore can doubt, that the universe is replenished with as 
many spheres of animated beings, as there are radiant or 
reflecting orbs fitted for their abodes. But it does not at all 
follow, from the certainty of their existence, that they are, 
in spirit and intellect, and therefore in the power which 
results from mental capacity, of a superior order to our- 
selves. 

But the inhabitants of the planetary and starry worlds, 
and of all ethereal regions, amid or beyond them, must dif- 
fer from us in knowledge, and in that possess the superiority 
which any knowledge gives to those who are without it. 
If their worlds of residence were exactly like our earth, 
they could have no other materials of knowledge than those 
which we are enjoying^, and would thereby only be on an 
equality with us ; but if the composition, the structure, the 
laws, qualities, agencies and relations of their places of 
residence, differ from ours, the knowledge of each order of 
being must be proportionally dissimilar. Yet dissimilitude 
is not in itself essential to superiority. Each world would 
be si^erior to the other in its own peculiar knowledge, 
which differed from that of the other, and of which the lat- 
ter was deficient; but neither might be unequal in the ability 
to attain it, in the same state and circumstances. Thus, we 
possess the advantage of knpwing the laws, and phenomena, 
and qualities of our terrestrial habitation, and its livm|^ 
creatures, which angels who do not live among us, but reside 
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under a different economy of persons and things, have not 
attained \ and they would transcend us in the knowledge 
and use of all that was peculiar to themselves. They comd 
not form our manufactures, untU they acquired our sensa- 
tions, and learnt, like us, to do so. Nor could we imitate 
them, without education, perceptions, and exertions, corres- 
pondentty appropriate. 

But knowledge is only the furniture, the materials, and 
the instruments of the mind— and not the mind or spirit 
itself. This maybe alike in all classes of intelligent being; 
and their dissimilarities of power and qualities may result 
from their material frame and appropriated world. As the 
planets are material structures, and tne stars seem also to be 
extended substance, it would be most congruous with all 
that we know, to suppose that the beings which inhabit 
them have also material forms, of some sort or other. It is not 
easy, from our own experience, to conceive how any created 
Kpirii can act on external matter without a material organ- 
ization. The necessity of this addition to our soul, in order 
to give it power over outward things, induces us to suppose^ 
that the same medium of effective agency is requisite to all 
other created natures, that have to live in substantial abodes, 
and with creatures and things of a similar solidity. Hence 
it is, perhaps, that our own spirit, to enjoy its destined ren- 
ovation, and celestial beautincation, is appointed to have 
another corporeal organization, although of a far more 
spiritual ana excelling kind to its present bodily system. 

But all science, all phenomena, all knowledge, and all 
powers, can originate to every orb and order of beings from 
one source only — the Divine foimtain of all. Every world 
of existence must have been his conception and produc- 
tion; and every form and spirit which are within it. His 
mind has constructed each ; the same mind ; the same po- 
tentiality ; with the same moral and intellectual nature and 
perfections. But as every being can only act like itself, 
and be itself in all things — so preeminently the first and 
greatest of all ; and it is therefore to be inferred, that aU 
Its creations will display their Maker with a harmonious 
similarity. He must appear alike in all. His essential 
character and predominant qualities will mark and pervade 
every sphere he may form, on the principle, that he cannot 
but be, at all times and in all things, himself. All the worlds 
of his immense universe will therefore alike exhibit their 
Creator to their intellectual populations. He may arrange 
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the particles of matter into new configurations, and modify 
his ethereal agencies within them, in millions of millions 
of diversified forms. He has done so widi the material 
elements of our earth. Both the animal and vegetable 
kingdoms display, as we have seen, this multifarious varie- 
ty. But still one principle of formation, one system of cre- 
ating mind — one maker, one will, one kind and character 
of intelligence appears in all. Every thing is exuberantly 
diversified, but nothing inconsistent or contradictory. There 
is linked and adjusted counteraction ; but no incongruity, 
hostility, or absurdity. We may apply these remarks to 
every orb of being we survey. The same God ; the same 
accordant system of creation ; the same forming mind ; the 
same character of thought and will ; the same principles of 
agency and intention ; the same moral and intellectual 
attributes or perfections; the same science and sympathies 
— ^may be expected to a|)pear in all, and to cause in all their 
several inhabitants a similitude of impressions, feelings, 
and conduct. 

Prom this view, may we not suppose that in nature, vir- 
tues, reason, and mental sensibilities, and in the great out- 
lines and constituting principles of knowledge and thouff^ht, 
the angelic classes, and all intelligent beings, and therefore 
the human race, may have the greatest resemblance to each 
other 1 — and that their difference will arise chiefly, from the 
different use which they make of their essential qualities 
and attainments ; and from the varying and appropriated 
material knowledge, which the peculiar external world of 
each may occasion, and enable them respectively to acquire % 
As far as sacred history has disclosed any circumstances of 
this sort to us, the parallel has some foundation. There 
could be a Satan among angels, as well as an Adam among 
men. Both orders of being are therefore fallible; both fur- 
nish instances of transgression. Thus the suggestion, thaX 
tlie human spirit may, in its essential nature, in its un- 
provable capacities, and in its powers and possibilities of 
progression, be inferior to no order of bemg which the 
general Creator has been pleased to form, seems not to be 
an irrational or an unwarranted conclusion. 

One marking principle that accompanies the human soul, 
seems to be, that it shall progressively furnish itself with 
knowledge, and form its moral character and qualities. It 
is placed in a world full of tlie materials of knowlec^, 
which it is to acquire from its sensations* and by its after 

Kk2 
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operations od its perceptions; and abounding also with 
many living beings, and numerous agencies, which force 
the soul into action in various respects during all its wake- 
ful hours. Amid the impressions and excitations from all 
these external tlUngs, our mtellectual being has to form itself 
into an individual personality, of some sort or other, during 
jthe course of its mortal life, as its nervous organization en- 
iarfes — as its ideas increase — as its feelings multiply — 
and as the stimulations and incidents of its daily life suc- 
cessively operate upon it. We strive, by artificial tuition, 
to give Its thoughts and habits, during its younger period, 
the tendencies we prefer. Instruction is a great assistant: 
our own conduct a greater. Youth comprehend and imitate 
what they see, much more than they understand or apply 
what tiiey hear. But under both circumstances, and in 
every instance, it is self-formation which forms the matured 
$pirit. The soul is an individual mind, distinct from every 
other, and always feels and acts as such. It is a separate 
self, which comes continually into vicinity, and into reci- 
procating sensations with other selfs, as peculiar, as distinct, 
find as independent Each acquires its own sensations; 
makes its own perceptions and associations ; feels alone its 
own feelings; makes for itself its own reasonings; has 
and uses its own will, and forms its own judgment and 
habits. By this separate and distinct self-agency on all its 
intellectual acquisitions and sensibilities, and amid all the 
circumstances which occur to it, every soul, as its body 
grows and as its earthly life continues, forms itself into a 
personality which is peculiar to itself; which cannot but 
nave many similarities to that in others, from possessing a 
like frame, and living in the same society, but which always 
attains and exhibits some qualities, feelings, opinions, and 
habits particular to itself, and keeping it, while it lives, a 
specific and individual diversity. Each of us becomes a 
being generally resembling our habitual associates, but yet 
distin^shed from them all by a special personality of 
mind, inclination, character, and conduct, with which no 
other is exactly identified. This difference arises from the 
principle, that each human spirit is always forming itself 
through life in its own way, and by its own process, what- 
ever It may be taught and whatever sensations it may 
receive. It is in no case only or servilely what its sensa- 
tions make it ; nor what any force, persuasion, or educaticm 
may be directed to form it to be. Each of these, by putting 
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it under agencies and necessities that impress strongly its 
attention, and limit its free agency and habits, cause very 
considerable effect upon it. But eunid every impulse, vio- 
lence, temptation, motive and necessity, to which it can be 
subjected, or which may be brought to act compulsorily 
upon it, it will still always be a peculiar self,— a distinct 
personality, — an individual being, — feeling and thinking 
and wishing as it may like and choose, though the superior 
power of other persons or things may fetter its actions. 
The interior faculty continues to form itself and its mental 
operations, in its own way and by its own free choice, and 
cannot but do so, from the essential freedom and independ- 
ence, on all but its Creator, of its own original and essen- 
tial nature. 

With this principle of self-formation, the soul seems also 
to possess an original and indestructible property of self- 
will. This seems to be a natural quality of all intelligence. . 
It cannot but will, as it cannot but perceive, think, and feel ; 
and it cannot but will like itself, because every being can 
only act like itself, and not like another. It must be that 
bein^, before it could do so. The soul must therefore will 
for itselfj as it thinks for itself. This is self-will, as the 
other action is self-thought. No man thinks in all respects 
like another, — and no man wills in all things like another. 
Each thinks for himself, and wills for himself, as he sees 
and hears for himself; and, as we have observed, also forms 
hunself. Self-will, or the willing^ according to his own 
nature — to liis individual personality — to his separate and 
interior self, is therefore the inseparable property of every 
one. None can divest themselves of their will, more than 
of their thought. They must will while they exist, as they 
must so long breathe and live. This self-will always wills 
accmtUng to its own nature, upon its own sensations and 
inclinations, and as it chooses. Self must not be itself before 
it coidd do otherwise. This self-will is that which, under 
another denomination, we call freewill. It is always free 
to will, and always wills according to its own choice. In 
this respect it has no master, and no overruling necessity ; 
and can have none, because it is an essential property of 
intelligence to will, of which only annihilation can deprive 
it. The compulsion which we feel, comes not upon our 
will, but upon our acting on our volitions. We have a 
natural and unavoidable freedom of will, but we have not 
tm £ree a power of acting upon our will All external things 
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act more or less on our free agency, but not on our freewill 
The prisoner, blinded, beaten, and chained in a dungeon, 
can yet will as he pleases, and has repeatedly shown that 
ke does so. Even under the severest tortures, inflicted on 
purpose to compel him to will as his tormentors require, the 
nunan spirit has on numerous occasions proved, that it is 
not only stUl exerting its freewill in opposition to the 
agencies which ms^e it suffer for doixig^ so, but that it can 
even avow tiiat it will continue to exercise its liberty. Even 
where it seems to yield to violence, it is rather an extorted 
veibal submission than an actual surrender of its freedom. 
It only forms a new self-will in the apparent acquiesoence. 
It wills to comply with the injunctions of the cruel power, 
in its words and conduct; but I cannot doubt that it also, in 
its secret movements, wills to hate the persecutor and his 
requisition, and the conformity to which, in this violence, 
it assents. Its hostile will remains as it was, and keeps its 
freedom as strongly as ever ; though it wills, for the sake 
of ending the innicted pain, to submit to speak and act as 
the oppressor has enjoined. It seems to me that it cannot 
but do so. The will cannot destroy its own essential free- 
dom by any act of its volition, as the mind cannot divest 
itself of its power to Uiink. It may, by new resolutions of 
its will, alter its expressions of it^ and its acting upon it. 
But that, under the pressure of disagreeable necessities, the 
human action and the will are continually at variance, 
though no external sign of the difference is suffered to ap< 
pear, we may perceive every day in society, and not unfire- 
quently feel in our own personal experience. The will 
never seems to change but by its own choice, and then it 
makes the alteration only because it wills to do so. It 
exerts its freedom in adopting the mutation, because it does 
not alter until it pleases to change. For these reasons, I 
infer that this self-will, or freewill, always willing as it 
chooses, though not oflen able to act as it wishes, is an es- 
sential property of the human soul, of which it cannot divest 
itself, nor oe divested. 
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LETTER XXI. 

On the peculiarities of the human body, tthieh contribute to the 
superiority of man — his erect head and form — his peculiar legs 
and feet— ^his powerful arm and hand — kis delicate and sensitive 
skin. — The female creation. 

The bones, muscles, blood, arteries, veins, nerves, and 
brain of the human frame — its breathing, digestive, nutri- 
tive and circulating systems — its sensorisd organs, and its 
moveable legs — its desire and need of food — and its sensual 
appetites and passions — are all similar or nearly so to those 
of most quadrupeds; and are shared by us m conmion, 
more or less, with all animated nature. In these we are 
like other animals, and they are like us — in these resem- 
blances we are so nearly related, that if we were to be 
judf ed by a superficial view of our bodily structure alone, 
the orute and the man would be thought to differ more in 
£gure than in nature, and miffht seem to be in more frater- 
Bal kinship than is usually admitted. 

And yet if more closely compared, the human body is 
found to have some* peculiarities, which, even exclusive of 
its unec[ualled soul, attach to man a decided and permanent 
distinction and superiority, which no order of animals can 
rival, imitate or acquire. Of these it will be sufficient to 
particularize four differences, which are quite enough to con- 
fer on our species the power of subduing, transcending, and 
governing every other class and kingdom of terrestrial nature. 

The first is the os sublime — ^the erect structure, which 
both Ovid and Cicero remarked and panegyrized.* All 
other animals are so framed in their bodily construction as 
not to possess this beauty and diis advantage. They are 
made to be prone, with the exception of the Simia tribe ; 
and they cannot raise themselves on their hind feet without 
pain, awkwardness, and inefficiency for any continuance. 
And though the ape and baboon class have more power of 
supporting an erect posture, yet they cannot do it with the 
facility, activity, strength, energy and natural ability of 
man, and do not appear to derive any benefit fi:x)m it over 

* " Pronaque cum spectant animalia cetera terrain, 
On homini sublime dedit : — coelumque tueri 
Ju£Bit ; et erectoe ad sidera tollere vultus." Met. L. 1, v. 84. 

Cicero's eloquent allusion to this distinction in man, occun in tibt 
mnral " Officia," addressed to his son Marcus. 
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their fellow brutes. But in the human race, this erect sta- 
ture is the foundation of their dominion and superiority over 
all the rest of the animal world. 

The second peculiarity is the bony, muscular and li^- 
mentary structure of the human legs and feet ; which ^ye 
to his body in its erect posture, a solidity of support, united 
with an agility, facility and variety of movement that no 
other animal possesses, in equal applicability or effective 
power. By his legs and feet, man is fitted for every kind 
of motion, except that of flying; and though some quad- 
rupeds excel him in temporary speed, none can vie with 
him in his universality and diversity of locomotion, nor in 
his power of continuing it A man cannot outrun a horse 
for a limited distance, but in~a protracted journey will fre- 
quently walk him down.* 

The third, and chief distinguishing superiority which I 
shall notice, is the human arm, with its hand and fingers. 
This is indeed the sceptre of his power — ^his instrument of 
domination — ^his all-conquering and all-transcending me- 
chanism. It has all the potentiality of an enchanter's 
rod, and has achieved those wonders of human art, stren^ 
and ingenuity, which the magicians of our imagination 
might toil in vain to sui-pass. We have not the eagle's 
talons or the lion's claws at the end of our fingers ; but we 
can arm them with swords, guns, and bayonets, far more 
terrible. All that we admire and dread, and use in mechan- 
ism and manufacture — in art, war, luxury, labour, and com- 
fort — is the produce of the human hand. Anatomy will 
explain to you the minute and scientific formation and 
arrangement of our bones, and their articulations in this 
limb; and of the muscles and ligaments which move them, 
in such instantaneous obedience to our tliou^ht and will. 
The distribution and diffusion of their appropriated nerves, 

* Birds and monkeTS, and some other qiiadrupeds, make considerable 
use of their toes; hut not more than mankind might equal, if they chose 
to put these flexible and obedient members of their feet into daily use. 
This iq>pearB not only in those maimed persons who have learnt to write 
and sew with their toes, but also in the general practice of the Hindoo 
nation at the present day. Mr. Ward, who narrates what he saw amoi^ 
them, sajTB that the toes " in India are second-hand fingers. They are 
called the feet-fingers in Bengalee. In his own house, a Hindoo makes 
use of them to fasten the clog to his feet by means of a buuon, which 
Blips between the two middle toes. The tailor twists his thread with 
them ; the cook holds his knife with his toes, while he cuts fish uA 
vegetables; the joiner and weaver could not do without them. Almost 
every native has twenty different uses for bis tow." Ward's View of 
Hinaoos, v. 1, p. 187. 
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are also not less remarkable and curious ; by which we not 
only have the readiest exertion of a powerful force and 
activity, but also of a delicate sensitivity, to which, even 
the ape's most resembling forehand or paw has no preten* 
sion or similarity. 

These three advantaojes give all the bodily efficiency 
which man's transcending soul requires. Without that 
informing spirit, little comparative benefit would be attained 
from them; as that, witnout these, would be also ine^ 
fective ; but both united in the combination which occurs in 
the human race, man is the irresistible sovereign of the 
globe he inhabits ; and in all ages of his existence has 
attained, asserted, and preserved his predominance — as he 
was A'amed ^nd intended and empowered to do by the 
general Creator. 

The fourth great dissimilarity which may be remarked, 
and which is more immediately connected with our intel- 
lect, our sympathies, and our sensibilities, is the beautiful 
and delicate skin of the human body. Hasty and splenetic 
men have inveighed against providence, for sending us into 
the world so naked of all covering — so destitute or natural 
clothing — so exposed to all injuries and sufferings of tem- 
perature and wet — while otner animals have feathered, 
wooly, hairy, homy, shelly, or leathery outsides. Ghrumb- 
linff imbecility ! Would any such querulous declaimers 
exchange their admirable skin, for the hide of a beast, the 
scales of a crocodile, or the feathers of a turkey 1 Could 
any mind that sees, feels, or reasons, desire to have the 
physiognomy of a horse, an ea^le, a lion, or an elephant, 
insteaa of tne human face divine — instead of its lovely 
complexion, its eloquent features, its attractive delicacy, 
and its impressive dimity 1 But, independent of all 
beauty, and of all that delights the eye, the taste, and the 
touch, in the human skin, who would relinquish the mental 
advantages which we derive from its exquisite nervous sen- 
sitivity T We could not have a large portion of our sensa- 
tions and ideas without it It is the delicate sensibility of 
the ends and inside of our fingers, and of our palm, wnich 
provides us with an important part of our most useful 
Knowledge. The connexion is unceeusing between our 
mind and its delicate skin. A fine nervous expansion, 
proceeding from the brain, is purposely spread over the 
cmtside of our bodies, immediately under the last cuticle. 
That our intellect may have the beitefit of this universal 
sensitivity, it is materially associated with our moral feel- 
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ings and with our best sympathies. No small portion of 
the tenderness of our nature, and of oar compassionate 
benevolences, are related to it With the hide of a rhino- 
ceros, or the wool of a sheep, or the shag&;y coat of a bear, 
we snould not possess the feelings of a human heart,- nor 
Uie intellectual sensibility of a cultivated mind. A com- 
parative stupidity, hardness of nature, insensibility, rough- 
ness, cruelty, or savage humour, would characterize us in 
such a transformation, as corresponding qualities accom- 

Sany other creatures, according as their outside habiliment 
iffers from our beautiful exterior. 

But one of the most beautiful, most interesting, and most 
benevolent ideas of the Divine Mind, in his creation of the 
terrestrial economy, was the conception and formation of the 
female sex. No other production has contributed so much 
to Ihe improvement and to the happiness of human nature. 
It was the divinestof our great Author's works on our earth ; 
for it was one of the wisest as well as the loveliest of his 
philanthropic inventions. When he declared, as the reason 
of this particular creation, " it is not good that the man should 
be alone,"* he pronounced a truth which every age and clime 
and nation have verified. The poet's dramatic exclamation, 
" We had been brutes without you," 

is not a Parnassian hyperbole— it is the simple and ever- 
lasting truth ; not perhaps so much to the credit of our sex 
as our self-love would desire ; but it is an applicable com- 
ment upon our Creator's recorded observation. If man had 
been alone upon earth, geography and history unite to assure 
us, that his populations, if such could then in any other mode 
have originated, would have been little else than the popu- 
lations of fierce and savage, violent and battling brutes. In 
this state, the uncivilized tribes of the earth are found to be, 
even wiUi the society of women, where these are under- 
valued, oppressed, degraded, or despised ; that is, where 
they are deprived of that influence which they were created 
to aiffuse and possess — and, by its magical enchantment, 
to humanize and meliorate. Respect and love of their wives 
and females may be deemed the great civilizing and advanc- 
inff principle which has, with some others, — ^but very pro- 
bably more eflScaciously than any,^-contributed to Uie 
unceasing progression of the Saxon, Gothic, and Gkrman 
nations,who conquered Europe from the Romeins, and spread 
over it the populations and kingdoms which now adorn it, 

* Gen. ii. la 
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with a superiority to their ancient predecessors that has 
never retrograded. 

If mankind had been perpetuated without their milder 
companions, — from the pebbles thrown by Deucalion and 
Pjnrrha, or from the teeth sown by Cadmus in the earth, — 
a stony and iron race would have been its perpetual inhab- 
itants. There is soinething in the active spirit and powers 
and strength of the manly portion of our common species, 
which loves difficulties, enterprise, exertion, competition, 
contests, labours, struggles, argument, battle, and personal 
display — which hastens to seize its wished objects with 
precipitation and violence — to fight instantly to obtain them 
— to strike down all resistance, and to overwhelm all oppo- 
nents. These Qualities and propensities would animate 
self-love and selnshness into continual strife, conflict, civil 
discord, and batde, if no softer and kind companions were 
about such fierce and angry beings, to occupy some portion 
of their thoughts and attentions — to create and cherish milder 
and sweeter feelings — and to provide for them the more 
soothing happiness of a quiet home and a domestic life, 
where tenderness, sympathy, good humour, smiles, gentle- 
ness, benignity, and affection would diffuse pleasures more 
grateful than those of irritation and contest ; and awaken 
Uie sensibilities that most favour intellectual and moral culti- 
vation, and which gradually lead us to its attractive and 
nobler gratifications. 

Almost half way between sixty and seventy, I do not 
wish to express, or to excite, or to recommend those per- 
verted passions and sentiments which disgrace so much of 
our poetry and literature — which so repeatedly mislead the 
young — and which hurry so many into habits, imprudences, 
vices, attachments, or engagements, that make their mature 
life a series of suffering, disgrace, or adversity. All our 
amiabilities and virtues-— all that is right, noble, and good 
within us, require, at all times, self-government, deliberation, 
and judgment. We have not a laudable inclination, nor an 
innocent propensity, which does not need as much self- 
reeulation as those which are immoral and deteriorating. 
The remark of Horace is a permanent truth, and universally 
applicable, that all actions have certain lines and bound a- 
nes, short of which, or beyond which, they will be erroneous. 

It is the virtuous female and the virtuous attachment 
which alone produce the benefits I have alluded to.* It is 

* Bolomoo, while he warns ui. against the dissolute and dishonoured, 
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a misfortune to us who are now living, that society has 
fallen into sudi expensive habits and ill-arranged complexi« 
ties, that the connubial union often cannot be formed with- 
out involving; pecuniary evils, which convert its happiness 
into disappointment, privation, and anxiety. This ought^ 
if possible, to be rectified ; but as it has arisen from indi* 
▼ioual errors, I fear it cannot be rectified but by individual 
wisdom. Prudence must pause till it can adjust the oppos- 
ing incompatibilities. These, however, are considerations 
attached to our present condition of civilized society, and do 
not belone to its primeval state. The ^neral argument 
remains the same, whatever be the injudicious customs of 
any modem communities, or the results of our personal 
misconduct — and this is, that the female sex were created 
with such a frame and such qualities as to be a blessing to 
ours, and to all their human race — that they have in all 
ages operated to make the male species better, wiser, and 
happier in proportion as their gentler nature and disposi- 
tions have been what they ought and were made to be, and 
have had any influence — and that they may fairly claim to 
be the authors of more than half the virtues, amiabilities, 
improvements, and comforts, which are nowdifiused through 
human society. Alone, their defects would have nullified 
many of their excellences. It is the combination of the 
qualities and excellences of the two sexes, on which the 
improvements of humem nature depend ; and this appears 
to nave been the wise and kind principle of their Creator, 
in his system of the formation of bis human race.* 

who disgrace their sex, does full justice, and with an animatecT pen. to 
its nobler portion, who now, in Englandf at least, form its general cW 
ractar. It begins with his declaration of the virtuous woman, that " her 
price is far alwve rubies ;" and ends with that interesting intimation, 
*< Her children arise up, and call her blessed : Her hu^iand abo ; ha 
praiaeth her." Prov. xxxi. 10—28. 

' Hesiod has lefl us his estimate of the women of his davs, in his 
picture of the formation of the first— his Pandora, or Grecian Eve ; half 
admiration, half satire : 

" By the advice of Jupiter, Vulcan made her out of the earth, like a 
modest virgin. Minerva zoned and adorned her. The divine graces and 
dignified persuasion placed their jewels around her body. The aeasonfl^ 
in iheir beautiful tresses, crowned her with vernal flowers, and Pallas 
adjusted the harmony of her form and features ; when, by the counsel 
of Jove, his messe^pr Mercury firamed within her fataehoods, winning 
phrases and deceitful manners, and gave her the power of voice." Bum. 
Epy. V. 70—1. 

The Grecian ladies may have deserved the "finisu. and nri«Xony 
ufioi ; but might ftiirly allege that they had these from their male caa»> 
trymen, and not from nanire ,* as the mendacity of the Greek mala popii* 
lation was the frequent theme of their Roman C(mtemporariesL 
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LETTER XXII. 

Thejirst state and residence of the human beings created— the begin- 
ning of language — the fau of man — corruption and vices of the 
general population — its universal destruction by a deluge. 

The Deity having formed his human being, and stationed 
him in a pleasant region of the earth, watered by a river, 
and where he caused the riches of the vegetable kingdom 
to grow ; in this selected locality — the garden of Eden — a 
paradise of natural beauty and delifht — ^he introduced to 
Adam the Eve that was to share his Kindest affections, and 
to form his chief earthly happiness. He began the intel- 
lectual education of his rational creature, by causing the 
Tarious classes of the animal kingdom to approach him, that 
he mi^ht observe their qualities, and from these attach to 
them we verbal sounds or names by which he would after- 
wards know and distinguish them. This incident implies 
that Adam was also taught to put his provided organs of 
speech into their appropriate action, and to modulate his 
breath into varied articulations of audible voice. Language 
Uius began with the names of living things. The first 
words were the notations of existing substances — the true 
foundation of all human speech. From the sensations and 
names of actual things, the mind proceeds to their qualities 
and motions ; and then ascends to the higher operations of 
marking its own feelings and emotions^, of communicating 
its ideas and affections to fellow-beings, and of knowing 
and understanding them. Thus language arises and ex- 
pands. It began in paradise, from natural realities, and 
lias been enlarging ever since, as the knowledge, thoughts, 
sensibilities and reasoning of the human race have multi- 
plied in their various societies and in each Individual soul. 

We now approach the ffreat mystery of our creation, the 
&11 and sin of^ man : his loss 6f primeval happiness, with 
the departure of primeval rectitude ; the conmiencement of 
mcnral evil, and of personal suffering from that and from 
natural agencies ; the introduction of pain ; the deteriora- 
tion of human nature ; the defection of man from his Creator: 
the assertion of human independence \ the rejection of all 
cyther control*, the rei^n of self-will*, the refusal of-self- 
govenimeht; the preference of self-indulgence to sel^ 
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restraint ; the dislike of a moral superior, and of a com- 
manding legislator; tke alienation of the human heart from 
its Grod, and the persevering tendency of the human mind 
to obey no invisible Lord ; the devotion of the spirit to its 
present enjoyments, and a disregard of future consequences; 
a carelessness of inevitable death, and an indifference or 
dislike to a future state of existence beyond it : Whatever 
opinion we may form as to the original causes of these 
errors and mischiefs, the fact of their occurrence, prevalence, 
and continuance, is indisputable. They appear promi- 
nently in every page of human history — in the characters 
and conduct or all ages and nations — in the daily habits and 
transactions of all existing society — in our own individual 
hearts and lives. Such a being, man has been ever since 
his primeval and paradisiacal day — such he perseveres to 
be : aad yet a very small use of our reeusonmg faculties 
cannot fair to satisfy every candid mind, which covets only 
the right of judgment and the unprejudiced truth, that in 
such perversity as this he could not have been created. To 
be such a mutilation of that divine likeness which he was 
destined to wear and appointed to acquire, cannot have 
been pleasing to the Great Perfection; whom he was to 
resemble. It is a counteraction to his purposes, and a frus- 
tration to his design — it is the temporary defeat of his 
gracious purposes in our existence— -it is the present triumph 
of what is most hostile to him — it is indeed the result, which, 
AS our Milton has sung, has 

" Brought death into the world, and all our wo." 

But into the primitive history of this catastrophe, and into 
the philosophical considerations that will arise as we medi- 
tate upon it, I will not at present enter, for two dissuading 
reasons : the first — that to do justice to the momentous sub- 
ject, would require a longer spaee than the limits wh ich I 
nave assigned to the present letters will allow: and the 
second, and not the least influential motive also, is, that it 
cannot be contemplated, so fitly and so extensively as it 
ought to be, to be rightly comprehend^ and appreciated, 
without some reference to the course of things and history 
of mankind after the deluge. 

From this period our present course and condition of 
natural and moral evils more immediately flow. They are 
what they are now, under the system of nature and 
allied constitMtion and position of mankind, since the 
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reviTal and reproduction of our species, subsequent to that 
desolating catastrophe. Our present vices and follies are 
more connected with our present state of being, than with 
the primeval formation or paradisiacal location of our firat 
errinff ancestor. I will therefore defer that representation, 
and tnose reflections which may assist your maturing; mind 
to think and feel justly and fainy about events and changes 
that we must all lament, and desire earnestly to remedy — 
until I find sufficient opportunity and ability to lay them 
before you, as I should wish to present them to you. It 
will, on this plan, be only necessary to allude now to the 
calamitous results. 

With these you are familiar. The dislocation, from a 
condition of unmingled happiness, into the comnH>n world, 
where labour, trouble, and sorrow were appointed to accom- 
pany moral delinquency, as they do at this day — the 
destruction of one brother by the envy, resentment, or 
morose caprice of another — the separation of the increas- 
ing population into two grand divisions of society — ^the 
better and the bad — till the progress of time brought them 
into intercourse with each other, when all became contam- 
inated with the spirit and habit of common violence and 
immorality — these were the unhappy effects of the primi- 
tive departure from reason and obedience ; cmd the depra- 
vation oecame so universal and so irremediable under that 
constitution of nature and of man, which had been created 
for a ^and scale of his existence and felicity, that the 
Sovereign Lord and superintending benefactor thought it 
fittest for the welfare of all succeeding races, that the cor- 
rupt population which were then dis^acine and spoiling 
human nature, should be suddenly eztmguisned. A deluge 
was the appointed visitation to accomplish this change : 
and no general mode of destruction could be less painfufor 
more instantaneously effective, or present more durable 
monuments of its cause and operations. From this catas- 
trophe, one family was except^, and preserved in an arti- 
ficial fabric built by them for that purpose, as commanded, 
on a premonition of the intended calamity. 

In this ark of safety, such of the animal world as were 
intended to replace the genera that would perish, also found 
a shelter. And when these provisions for repeopling the 
earth with its animated races, in the new state and course 
of things that were ordained to succeed this calamity, were 
completed, the tremendous revolution occurred. "The 
'^ ' Ll^ 
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fountains of the great deep were broken up, and the flood- 
eates of the heavens were opened."* From above and 
beloWj the waters fathered upon the surface and nualtiplied 
upon It, and rolled terrifically over it, till they coverea the 
high hills, and destroyed the offending generation and 
every substance that was then existing wiu the principle 
of life upon the habitable ground. We can but faintly 
conceive the appalling scene. Mankind were surprised, in 
the midst of their usual festivities and employments, by 
the sudden alarm of portentous danger rapidly rushing on 
them from the blackening and howling sky. The sun was 
seen no more — ^midni^ht darkness usurp^ the day — ^light- 
nings dreadfully illummated — thunder rolled with increas- 
ing fury — all that was natural, ceased *, and in its stead, 
whirlwmd and desolations-earth rending — cities fallings— 
the roar of tumultuous waters — shrieks and groans of 
human despair — overwhelming ruin — ^universal silence !— 
and the awful quiet of executed and subsiding retribution 1 



THE END. 
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present time. With Illustrations 
of the Geology, Mineralogy, and 
Zoology. By Professor Jambson, 
Jambs Wilson, Esq., and HueH 
Murray, Esq. With a map and 
wood engravings. ISma 

HISTORY OF CHIVALRY AND 
THE CRUSADES. By G. P. R. 
Jambs, Esq. ISmo., with a plate^ 

LIVES OF EMINENT PAINTERS 
AND SCULPTORS. By Allan 
CcnrNZNOHAM, Esq. In 3 ^tAi. 
Idmo. with portnUi. 

LITE OF MARY OtIBlSN OV 

B 



SCOTS. By HcNRT Olamvord 
Bbll. In 2 vols. ISmo. Portntt. 

HISTORY OF POLAND. By J. 

Flbtchbr, Esq. With a portrait 
of Kosciusko. ISmo. 

FESTIVALS, GAMES, AND A- 
MUSEMEN^S, Ancient and BCud- 
em. By Horatio Smith. ISmo. 

HISTORY OF EGYPT. By Rev 
M. RuosBLL, LL.D. ISmo. With 
Engravings. 

LIFE OF SIR ISAAC NTEWTON 
By David Brkwstbr, LL.D 
With a Portrait. 

PALESTINE; or the HOLY LAND. 
By M. Russell, LL.D. ISmo. 

MEMOIRS OF THE EMPRESS 
JOSEPHINE. By Dr Mbmm 
ISmo. Portrait. 

COURT AND CAMP OP BONA 
PARTE. ISmo. Portrait. 

THE LIVES OF CEI^BRATED 
TRAVELLERS. By J. A. St 
John. 2 vols. ISmo. 

XENOPHON. Translated by Ed- 
ward Spblman, Esq. and SirM. 
A. Cooper. 2 vols. ISmo. 

DEMOSTHENES. By Lklahd. 
In 2 vols. ISmo. 

SALLUST. By Rosk. 18mo. 

MASSINGER'S PLAYS. DesigWii 
for family use. In 3 voUl ISida 
With a Portrait. 

FORD'S PLAYS. Svols.lSraa 

LIFE of DR. E. D. CLARKE. Svo. 

FRENCH REVOLUTION of 1880. 

LIFE OF VAN HALEN, &c. 9to. 

MILLER'S GREECE, I2mo. 

SMART'S HORACE. 2 vols. ISmou' 

RELIGIOUS DISCOURSES. By 
Sir Walter Scott, Bart. ISmo. 

PELHAM; OR, THE ADVEN- 
TURES OF A GENTLEMAN. A 
Novel. In 2 vols. 13mo. 

THE DISOWNED. A Novel. In 
2 vols. 12mo. By the Author of 
" Pelham," &c. [Stereotyped.] 

DEVEREUX. A Novel. In 9 vote. 
12mo. By the Author of **Pil- 
ham,** ice. [Stereotyped.] 

PAUL CLIFFOSD; A Nov^ la 
Svols. 12mo. By tihe Aotbor of 
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AFFECTING SCENES ; being Pas- 
sages firom tbe Diary of a Physi- 
cian. Svols. 18ino. LStereotyped.] 

ANASTASrcS. A Novel. In 2 vols. 
13ino. 

YOUTH AND MAimOOD OF 
CYRIL THORNTON. A Novel. 
S vols. I2ino. [Stereotyped.] 

THE DUTCHMAN'S FIRESIDE. 
A Tale. By J. K. Paulding, 
Esq. In 2 vols. 12ino. 

THE YOUNG DUKE. A Novel. 
By the Anthor of " Viviau Grey." 
S vols. 12mo. 

CALEB WILLUMS. In 2 vols. 
ISino. By the Author of *< Cloud- 
esley," Ac, 

PHILIP AUGUSTUS. A Novel. 
By the Anthor of " Damley," &c. 

2 vols. 12mo. 

THE CLUB-BOOK. By various 
Authors. In 2 vols. I2mo. 

DE VERE. A Novel. By the 
Author of " Trcmaine.** In 2 
vols. 12mo. 

THE SMUGGLER. A Novel. By 
the Author of "The O'Hara 
Tales,** &c. In 2 vols. 12mo. 

EVELINA. A Novel. By Miss 
Bt'RNBT. In 2 vols. 12mo. 

BULWER^S NOVEI^. Printed and 
bound uniformly in sets of 8 vol- 
umes—embracing " Pelham," '*the 
Disowned," " Devereux," and 
"Paul CliflTord." 

DARNLEY. ANnvel. ByG.P. R. 
Ja M K {I, Author of " Richelieu." In 

3 vols. 12mo. 

DE L'ORME. A Novel. By the 
Author of " Richelieu" and " Dam- 
ley." S vols. 12mo. 

HAVERHILL. A Novel. By J. A. 
JoNK8»Esq. In 2 vols. 12mo. 

TRAITS OF TRAVEL. A Novel. 
In 3 vols. 12mo. By T. C. Grat- 
TAN, Author of "Highways and 
Byways." 

THE HEIRESS OF BRUGES. A 
Tale. By the Author of " High- 
ways and Byways," "Traits of 
Tnnrd," Ac 3 vols. ISino. 

WALTER COLYTON. A Tale. 
b fl vols. 13mo. By Horaci 
BHrra, AvUior of ** Brambletyo- 
Ho Mt?* «*ZUlali,» *e. &e. 

TBE mAMESE TVHNS. By X\m 
•iftor or "PWhaoi," *o. vUtux 



MAXWELL. A Novel. By the 
Author of " Sayings and Douigs." 
2 vols. 12nia 

LAWRIE TODD ; OR, THE SET- 
TLERS IN THE WOODS. By 
John Galt, Esq In 2 vols. 12mo. 

SOUTHENNAN. A Novel. In 3 
vols. 12mo. By the Author of 
" Lawrie Todd," &c. &c. 

THE NEW FOREST. A Novel. 
In 2 vols. 12mo. By the Author 
of " Brambletye-House," " Zil- 
lah," &c. Ace. 

ROXOBEL. ByMrs. Shkrwood. 
In 3 vols. ISmo. 

THE RIVALS. A Novel. By tbe 
Author of " The Collegians,* &c. 
In 2 vols. 12mo. 

HUNGARIAN TALES. In 3 vols. 
12mo. By Mrs. Gork, Author o€ 
" the Lettre de Cachet" and " Ro- 
mances of Real Life." 

ROMANCES OF REAL LIFE. In 
2 vols. 12mo. 

FRANCE, IN 1829-30. By Lady 
MoRUAN. In 2 vols. 12rao. 

COMING OUT: and THE FIELD 
OF THE FORTY FOOTSTEPS. 
Novels. By Misses Jank and An- 
na Maria Porter. In 3 vols. 

THE BARONY. A Novel. In 3 
vols. 12mo. By Miss Anna. Ma. 
RiA Porter. 

CLOUDESLEY. A Novel. In 3 
vols. 12mo. By the Author of" Ca- 
leb Williams," dec. 

SKETCHES OF IRLSH CHARAC- 
TER. By Mrs. Sarah C. Hall. 

THE RIVALS OF ESTE: and 
other Poems. By James G. and 
Mary E. Brooks. 12mo. 

BEATRICE. A Tale, founded on 
Facts. By Mrs, IIoflamd. In 3 
vols. 12mo. 

CONTRAST. A Novel. ByRxeiNA. 
MiRiA Rorns, Anthor of "the 
Children of the Abbey," dec. Ac. 
In 2 vols. 12mo. 

THE DENOUNCED. A Novel. In 

2 vols. 12mo. By the Authors of 
" Tbe Smuggler." 

THE OXONIANS. A Novel, b 

3 vols. ISmo. By tba A«tbor of 
"TheRoii«." 
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HARPER'S FAMILY LIBRARY. 

Tbo following opinions, selected flrom highly respectable Journals, will 
enable those who are nnacquainted with the Family Library to form an 
cadmate of its merits. Numerous other notices, oqualJy favourable, an4 
fkom soorces equally respectable, might be presented if deemed necessary. 

**The Family Library.— A very excellent, and always entertaining Mis- 
9dlBny."—Edvnbiirgh Review, No. 103. 

** The Family Library presents, in a compendious and convenient form, 
wdl-written histories of popular men, kingdoms, sciences. Sec. arrange* 
and edited by able writers, and drawn entirely from the most correct an4 
aecredited authorities. It is, as it professes to be, a Family Library, ttom 
whidi, at little expense, a household may prepare themselves for a con- 
eidencion of those elementary subjects of education and society, without a 
doe acquaintance with which neither man nor woman has claim to be 
well bred, or to take their proper place among those with whom they 
tMde.^— Charleston Gazette. 

"We have repeatedly borne testimony to the utility of this work. It is 
one of the best that has ever been issued ft-om the American press, and 
•boald be in the library of every family desirous of treasuring up useful 
knowledge.*' — Boston Statesman. 

<*The Family Library should be in the hands of cTcry person. Thvm 
tU it has treated of subjects interesting to all, condensed in a pcrspicilous 

and agreeable style We have so repeatedly spoken of the merits of the 

deaign of this work, and of the able manner in which it is edited, that on 
tbis occasion we will only repeat our conviction, that it is worthy a place 
in every library in the country, and will prove one of the most useAil aa 
it is one of the most interesting publications which has ever issued fipom 
tbe American press." — N. Y. Courier fy Enquirer. 

''llie Faii^y Library is, wliat its name implies, a collection of varioua 
original works of the best kind, containing reading, useAU and interesting 
to the family circle. It is neatly printed, and should be in every fomily 
that can afford it — the price being mioderate." — New-EnglandPaUadiwn. 

"■ Tbe Family Library is, in all respects, a valuable yfOTk."—Pennsyl' 
vanta Inquirer, 

** We are pleased to see that the publishers have obtained sufficient en- 
oouragement to continue their valuable Family Library."— jBoZ^imore Ab' 
fubUcan. 

•* We recommend the whole set of the Family Library as one of the 
ehei4>e8t means of affording pleasing instruction, and imparting a proper 
pride in books, with which we are VLcqualniod.''— Philadelphia (J. S. Qa' 
aette. 

** It will prove instructing and amusing to all classes. We are pleased 
to learn that the works comprising this Library have become, as they 
ooght to be, quite popular among tbe heads of Families." — N. Y. Gazette: 

**It is the duty of every person having a family to put this excellent 
Library into the hands of his children."— lY. Y. Mercantile Advertiser, 

« We liave so often recommended this enterprising and useAil publica- 
tiao (ibe Family Library), that we can here only add, that each succes- 
alTe number appears to confirm its merited popularity."— iV. Y. American, 

" It ia 80 emphatically what it purports to be, that we are anxious to see 
It in every &railyi — ^It is alike interesting and useAil to all classes of 
iMdera." — Albany Evening JournaL 

** The little volumes of this series truly comport with their title, and are 
Id tbemselves a Faauly Library."— JV. Y. Commercial Advertiser. 

** We have met with no work more interesting and deservedly popular 

lan this valuable Family Library."— A/ontA/y Repository. 

** The plan of tbe Family Library must bo acceptable to the AmaricaB 

■ding oommunity.*— jY. Y, Journal <^ Commerce, 

<*To all portlooa of the eonimnnity the entire aeriaa may be wamly 

UMBmBmBtdJ^^Amaricait TrandUT- 

VI t deUfUau pobUca^UiB; --TruUi TeUor. 
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Thb Publishers have much pleas^ire in recording 
the following testimonials in reconmiendation of the 
Family Classical Library. 

** Mr. Valpy has projected a Family Classical Library. The idea if 
excellent, and the work cannot fail to be acceptable to youth of both sexesL 
as well as to a large portion of the reading community, who have not haa 
the benefit of a learned education." — GentUman^s Magazine. Dee. 1839. 

** We have here the commencement of another undertaking for the nKNre 
general distribution of knowledge, and one which, if as well conducted 
as we may expect, bids fair to occupy an enlarged station in our imme* 
diate literature. The volume before us is a specimen well calculated to 
recommend what are to follow. Leland*s Demosthenes is an excelloit 
■ work." — Lit. Qazette. 

*' This work will be received with great gratification by every man who 
knows the value of classical knowledge. All that we call purity of taste, 
vigour of style, and force of thought, has either been taught to the modem 
world by the study of the classics, or has been guided and restrained by 
those illustrious models. To extend the knowledge of such worits is to 
do a public service." — Court Journal. 

<» The Family Classical Library is another of those cheap, nseftil, and 
elegant works, which we lately spoke of as forming an era in our pub- 
lishing history." — Spectator. 

" The present era seems destined to he honourably distingoMied hi 
literary history by tbe high character of the works to which it ^s succes- 
sively giving birih. Proudly independent of the fieeting taste of the day, 
they boast substantial worth which can never be disregarded ; they put 
forth a claim to permanent estimation. The Family Clasncal library is 
a noble undertaking, which the name of the editor assures us will be exe< 
euted in a style worthy of the great originals." — Morning Post. 

** This is a very promising speculation ; and as the taste of the day runs 
just now very strongly m favour of such Miscellanies, we doubt not it 
will meet with proportionate success. It needs no adventitious aid, how- 
ever influential ; it has quite sufficient merit to enable it to stand on 
its own foundation, and will dcubtless assume a lofty grade in publie 
fiivour." — Sun. 

** This work, published at a low price, is beautiftdly got up. Though 
to profess to be coutetit wltb trunslalions of the Classics has been da- 
nounccd as Hhe thin diBguiso of indolence,' there are thousands whn 
have no leinure for studying the dead languages, who would yet like to 
know what was thought and said by the sages and poets of antiquity. 
To them this work wili bo a treasMrt.'" —Sunday Times. 

''This design, whicb is to communicate a knowledge of the most 
esteemed authors of Greece and Rome, by the most api^ved transIatioBfl, 
to those from whom their treasures, without such assistance, would be 
hidden, must surely be appruved by every friend of lilerature, by every 
lover of mankind. We stiall only say of the first volume, that as the 
execution well accords with the design, it must command general appit> 
botion." — The Observer. 

*' We see no reason why this woric should not find ite way into tb» 
boudoir of the lady, as well as into the library of the leeraed. It to Aen^ 
pojtabJe, and altc^ther a work which mav safely be jdaced in tbe taudi 
9fponooM ot both ticxeft."— Weekly Free Vre^^ 
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Thb publishers of the Family Library, anxious to obtain 
and to deserve the favourable opinion of the public, with 
pleasure embrace the present opportunity to express their 
warm and sincere thanks for the liberal patronage which has 
been bestowed upon their undertaking, and their determina- 
tion to do all that lies in their power to merit its continu- 
ance. For some tune previous to the commencement of the 
Family Library, they had entertained thoughts and wishes 
of reducing the quantity of merely fictitious writings, which 
the reading public had made it their interest to issue from 
their press ; and they were conscious that this could only 
be done by substituting for them works that should be equally 
entertaining and more instructive. The difficulty was to 
find an adequate supply of books possessing these requisites. 
At this time the attention of English philanthropists and 
authors was strongly turned to the general dissemination of 
useful knowledge by means of popiSar abridgments, conve- 
nient in form, s^orded at low prices, and as much as possi- 
ble simplified in style, so as to be accessible as well to the 
means as to the comprehension of " the people," in contra<- 
distinction to the educated and the wealthy. The result has 
been the production of numerous collections, embracing well 
written works treating of almost every department of art and 
science, and, by their simplicity, clearness, and entire freedom 
from technicality, exactly calculated to attract and compen- 
sate the attention of the general reader. From these collec- 
tions, with additions and unprovemeats, and such alterations 
as were necessary to adapt the work to the taste and wants 
of the American public, Harper^s Family Library has 
been composed ; and it is with pride and pleasure that the 
publishers acknowledge the distinguished favour with which 
It has been received. The approbation and support that 
have already been bestowed upon it are greater than have 
ever been conferred upon any work of a similar character 
published in the United States ; and the sale of every suc- 
ceeding volume still demonstrates its continually increasing 
populs^ty. In several instances gentlemen of wealth and 
of excellent judgment have been so much pleased with the 
character of the Library, that they have purchased numbera 
of complete sets as appropriate and valuable gifts to the 
frnUiM of their lesa opuleiit relatives i and others haf«s 
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unsolicited, been active in their endeavours to extend ittf 
circulation among their friends and acquaintances. With 
these strong uiducements to persevere, the publishers are 
resolved, to prosecute their undertaking with sidditional zeal, 
energy, and circumspection. What has been done they 
desire their patrons to consider rather in the light of an ex- 
periment, than a specimen of what they hope and intend to 
accomplish : they freely and gratefully acknowledge that 
the circulation and popularity of the Family Library are now 
such as to justify them in disregarding expense, and to 
demand from them every care and every exertion. It shall 
be their study to make such arrangements as shall warrant 
them in assuring the friends and patrons of the Library that 
the forthcoming volumes, instead of decreasing in interest 
and value, will be found still more deserving of the support 
and approbation of the public than those which have pre- 
ceded them. 

In order to render it thus meritorious, the proprietors 
intend incorporating in it hereafter, selections of the best 
productions from the various other Libraries and Miscella- 
nies now publishing in Europe. Several well-known au- 
thors have been engaged to prepare for it also works of an 
American character; and the Family Library, when com* 
pletcdf will include a volume on every v^efvl and, interesting 
subject not embraced in the other " Libraries" now prepar- 
ing by the same publishers. The entire series will be the 
production of authors of eminence, who have acquired ce- 
lebrity by their literary labours, and whose names, as they 
appear in succession, will afford the surest guarantee for the 
satisfactory manner in which the subjects will be treated. 

With these arrangements, the publishers flatter themselves 
that they vnll be able to offer to the American pubUc a work 
of unparalleled merit and cheapness, forming a body of litera- 
ture which will obtain the praise of having mstructed many, 
and amused all ; and, above every other species of eulogy, 
of being fit to be introduced to the domestic circle without 
reserve or exception. 

The Dramatic Series of the Family Library will consist 
principally of the works of those Dramatists who flourished 
contemporaneously with Shakspoare, in which all such 
passages as are inconsistent with modem delicacy will be 
(miitted. The number of volumes will be limited, and ther 
will be bound and numbered in such a manner an to render il 
not essentially necessary to obtain them to complete a eet of 
Ibe Family Library. 



